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ABSTRACT
Adult Performance on Cognitive Development Tests
as 'a Function of Task Content, Career Level and
Cognitive Style.
(May, 1978)
Janice Papeika Thibodeau, B.S., University of Connecticut
M.S., Boston University, Ed.D., University of Massachusetts
Directed by: Professor William Lauroesch
The purposes of this investigation were: to become more
aware of the nature of the problem-solving process used by
late adolescents, young adults, and middle-aged adults; to
explore the relationships between cognitive performance, age,
task content, and stage of professional career development; and
to examine the relationship between cognitive style and cogni-
tive performance
The findings of this study indicated that cognitive per-
formance was significantly related to age and to an inter-
action between age and task content. Performance on tasks re-
lated to stage of professional career development was better
than on those tasks not related to career level only in the
late adolescent and young adult groups. The data did not sup-
port this relationship in the middle-aged group.
A strong trend toward a relationship between field inde-
pendence and formal operations was also found. The lack of
relationship between formal operations and reflective cogni-
tive style was attributed to methodological problems stemming
from the use of the Matching Familiar Figures Test, the tool
V
used to assess reflection- impulsivity
.
Observations of the problem-solving process of each
individual and individual interviews revealed differences
between the three age groups of adults (late adolescents,
young adults, middle-aged adults) in learning styles and in
preferred leaxning methodologies.
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1CHAPTER I
THE PROBLEM
Incidence of the Problem
Adulthood is a series of unique developmental phases.
Since the 1950 's much attention has been directed to the
adult’s developmental tasks and to a description of the
quality of life in the postadolescent years. Only within
the last ten years have researchers focused their attention
on the qualitative nature of adult cognition.
The early work of Galton in I869 focused on the physio-
logical variables associated with intelligence. The focus
for almost the next century centered on objective measures
of general intelligence (e.g., Army Alpha Test I 9OO; Throndike
Achievement Test I9OO; Otis's Quick Scoring Mehtal Abilities
for Industry 1919; Stanford-Binet Intelligence Test I916 ;
College Board Exams 1926; Graduate Record Exam 1936)
.
Next the nature of this "general intelligence," which
was so widely tested, was examined. Perhaps, it would have
been more logical to explore first the nature of the pheno-
menon which was being measured. This exploration, begun by
Hebb, Guilford, and Cattell, still assumes a significant
proportion of the cognitive research today. The focus of
this research is still of a quantitative nature dealing with
issues of mow much of a certain type of intelligence an indi-
vidual possesses, maximum outputs, and issues of decline in
the amounts of cognitive ability possessed.
2Piaget is representative of a qualitative approach to
the study of cognition. Here the interest is not in individu-
al measures of achievement, but in the universal nature of
the learning process. Piaget's theory describes the nature
of cognitive development up to and through adolescence.
Recent research has begun to explore the nature of adult
cognitive development. Little is known about the quality of
cognition in young adulthood and in middle age in comparison
to the cognitive processes used by children and elderly indi-
viduals. Since the bulk of adult education is directed at
the young and middle-aged adult, it is essential for adult
educators to become more familiar with the cognitive processes
employed by this population in order to maximize teaching-
learning effectiveness.
The well known axiom, that teaching should be geared to
the level of the learner, becomes nothing but a trite phrase
if the potentials and characteristics of the learner are not
well known. A knowledge of the relationship of cognitive per-
formance to the stage of professional career development can
also provide in-service educators with more effective guide-
lines to fully develop the potentials of the learner at each
stage in his career.
Purpose of the Investigation
The purposes of this investigation were to: become
more aware of the nature of the problem-solving process used
adults, and middle-aged adults; toby late adolescents, young
examine tHe relationships between cognitive performance, task
content, and stage of professional career development; and
to examine the relationships between cognitive style and
performance
.
Research questions .
1. What are the similarities and/or differences in the pro-
blem-solving process used by late adolescents, young
adults, and middle-aged adults?
2 . Does performance have a relationship to task content?
3* Does task performance have a relationship to age and
stage of career development?
4. Is there a relationship between cognitive development
and cognitive style?
Sample .
This investigation involved 18 female subjects who were
evenly divided into three groups: late adolescents, young
adults, and middle-aged adults. Subjects in group 1 ranged
in age from 20-21 years. Subjects in group 2 ranged in age
from 30-36 years and subjects in group 3 ranged in age from
50-62 years of age. Mean ages of the three groups were 20.16,
33*33. and 56.50 years respectively.
Research procedures .
Each subject was individually administered the Embedded
Figures Test (EFT) and the Matching Familiar Figures Test
(MFFT) to obtain a measure of field independence and an
indication of reflective-impulsive cognitive style. Both
field and independence and cognitive style have been reported
to correlate with cognitive development.
4Three formal operations tasks of proportionality, in
which the context varied, were individually administered to
each subject to obtain a measure of cognitive performance and
its consistency across tasks. Observations of problem-solving
process were made during the testing sessions. Testing con-
cluded with an open-ended interview to assess awareness of
learning changes with age and preferred learning styles and
strategies
.
Results of the EFT, MFFT
,
formal operations tasks, ob-
servations, and interviews constituted the data for statisti-
cal analysis, interpretations, and conclusions.
Delimitations .
1. Since this investigation used a cross-sectional design,
it was subject to the following limitations inherent in
all cross-sectional designs: age differences could not
be absolutely differentiated from generational differences
and differences in the amount of life experiences may
have influenced cognition. However, Piagetian formal
tasks are thought to be measures of fluid intelligence
and are therefore less likely than other measures to be
influenced by life experiences (Storck, 1975)*
2. The size and sex of the sample population limited the
generalizability of results.
3. Qualitative analysis jrielded in-depth information
about the problem-solving process and perceptions of
each individual subject studied. Qualitative data must
not be confused with data that is subjectively biased.
Objective measures such as standardized testing and
5
observations yielded the information about the way in
which each subject solved problems in a variety of
situations. The small sample size, and not the method-
ology employed, was what limited generalizability of
results. If a follow-up study were made with a larger
sample generalizations could be more confidently made,
^asic assumptions. The major assumption of this investiga-
tion was not the Piagetian stage approach to understanding
cognition was a valid indicator of the nature of adult cogni-
tion. It was also assumed that the Embedded Figures Test
was a valid indicator of field independence and that the
Matching Familiar Figures Test was a valid measure of re-
flection- impulsivity.
Need for the investigation . A knowledge of the nature of
adult cognition has general implications for many discip-
lines, including education and the health professions. It
is also essential knowledge for each individual so that he
may fulfill his maximum intellectual potential. Knowledge
about what to expect can better assist one to be more resource-
ful in meeting life's challenges or coping with life's crises.
Learning is inefficient and ineffective if transfer of
knowledge to other learning situations does not occur. This
investigation could also provide answers to more effective
means of facilitating transfer of learning since the learner
was studied in a variety of problem-solving situations.
6CHAPTER II
REVIEW OF THE LITERATURE
Introduction
The question of how we gather, store, process, and
utilize information has been of universal interest, to
scientists and laymen alike, throughout all ages. The
question of how we learn assumes no less importance today.
It seems that while the knowledge base has vastly increased
so have the number of unanswered questions. Interest has
shifted from concern about the amount of intelligence pos-
sessed by the individual to interest in the universal pro-
cess of learning.
William James in the late 1800's spoke of intelligence
in the philosophical sense. Galton broke down the concept of
intelligence into general abilities and specific abilities.
His major interest was in the correlation of physiological
variables such as body build and muscle strength to intel-
lectual abilities. Spearman and Thorndike further developed
Gallon's concepts of general and specific abilities and label-
ed them g and s abilities (Matarazzo , 1972).
In the early 1900's interest in intellectual achieve-
ment gained momentum. However, there was still no general
consensus as to what exactly intelligence was. It became
what the test measured. In I 908 Binet and Simon developed
the first widely known objective method of testing intellectual
function, and the concept of mental age came into vogue. A
few scientists, such as Stern, viewed IQ as a single fixed
measure that remained stable for all time. The majority of
scientists, however, saw the achievement tests as a sampling
of current intellectual behavior, and not as a rigid final-
ized measure (Matarazzo, I 972 )
.
Binet's original test was revised and standardized by
Terman of Stanford in I9I 6 and thereafter became known as the
Stanford-Binet Test. This test was a sampling or estimate of
general intellectual abilities.
With the onset of World War I, the U.S. government want-
ed an intelligence test that could be quickly administered
to large numbers of individuals. The Stanford-Binet test
was individually administered and time consuming. Terman,
working along with Yerkes, Otis, and Boring, developed the
Army Alpha Test which could be quickly administered to groups.
The data from the Army Alpha tests became the source for num-
erous studies dealing with occupational, racial and ethnic
differences of ability (Matarazzo, 1972).
The Army Alpha sampled two areas of ability-verbal and
quantitative. The following tests are basically measures of
general intelligence and are direct descendants of the Army
Alpha: Otis’s Quick Scoring Mental Abilities Test for Indus-
try; Thurstone’s American Council (Psychological) Exam;
College Board Entrance Examination; and the Graduate Record
Exam (Matarazzo, 1972).
Not all were believers in the idea of general intel-
ligence testing. Guilford (195^) developed the structure of
the intellect model which consists of 120 abilities, each of
which divides intellectual function into content areas,
operations, and productions, which represent the form in
which information is presented (Guilford, I956)
.
Hebb, in a much less ornate and cumbersome model than
Guilford's divided intelligence into two types, A and B.
A refers to the innate potential for the develop-
ment of intellectual capacities while intelligence B refers
to observable and measurable behavior. According to Hebb,
IQ testing reflects intelligence B and is reflective of
intelligence A only if we can assume that the individual
has fully developed to his maximum potential (Matarazzo
,
1972).
Cattell (1963) hoped to assess fluid intelligence, akin
to intelligence A, but a culture-free test. He believed that
intelligence B, which he termed crystallized intelligence,
was adequately measured by standardized tests such as the
Stanford-Binet or the WAIS. The Cattell-Horn theory (Horn,
1968) postulated that fluid intelligence, dependent upon
neural-physiological function, is relatively independent of
education and experience. Fluid abilities, being basically
innate and biologically determined, are expected to decline
with increasing age due to diminished physiological function
(Cattell, 1963; Horn, I968; Horn & Donaldson, 1976, 1977)-
Fluid abilities are thought to be at their peak in the early
teens
.
Crystallized intelligence indicates the extent of
9acculturation as it determines abilities (Horn, I968 ) . Horn
( 1968 ) graphically calls crystallized intelligence a preci-
pitate out of experience. Crystallized intelligence can be
said to reflect the extent to which one has accumulated the
collective intelligence of one’s culture (Baltes & Schaie,
197^)* Basically, crystallized intelligence should not be
subject to decrement and could conceivably grow throughout
the life span (Cattell, I 963 ; Matarazzo, 1972).
There is a lively debate at present as to the implica-
tions of crystallized and fluid intelligence upon cognitive
regression. The two positions are as follows. Baltes and
Schaie believe we should dispell the myth that aging neces-
sarily means decline. They argue that man is unique and
flexible, and that an increase in cognitive abilities as
opposed to decrease is as likely in any given individual.
They feel that Horn and Donaldson present a reactionary
critique of their articles that could inhibit much needed
progress in the field of intelligence (Baltes & Schaie, 197^.
1976 ; Schaie, I968 , 197^; Schaie & Parham, 1977).
Horn and Donaldson counter by stating that Baltes and
Schaie used biased samples and wishful thinking to produce
their results. They feel Baltes and Schaie are supplanting
the old myth with a new, untrue version -- that there is no
decrement with age. They feel that global positive state-
ments about the myth of decrement are not warranted by the
research findings and the methodologies employed by the
Baltes-Schaie team (Horn & Donaldson, 1976, 1977)*
10
Piagetian Theory of Cognition
is rapFGsan'ta'tiv© of a c^^ualifafiv© vs. quanfifa-
tive approach to intelligence. Intelligence is conceived as
an aspect of biological adaptation. One of Piaget's goals
is to describe the evolution of intellectual structures.
"Piaget is not interested in the individual differences in
intelligence, only in the discovery and description of the
universality of the processes which unfold in intellectual
development." (Matarazzo
, 1972, pp. 62). Even though Piaget
refers to the structure of the intellect and to issues of
development and regression as do Cattell and Guilford,
Piaget's theoretical framework is radically different.
Piaget's is a structuralist-organismic theory, one that
imputes complex internal organization to the cognitive
system. Piaget is also interested in how that system re-
lates to the environment (Flavell, 1977)* Equilibration is
a concept central to Piaget's concept of cognition. Mental
growth is governed by a continual activity aimed at balanc-
ing the intrusions of the social and physical environment
with the organism's need to conserve its structural systems.
Thus, by the processes of assimilation and accommodation,
growth occurs. Growth of knowledge is not a simple process
of acquiring more information, but of transformations of
ideas into higher-level, more adequate conceptions Elkind
,
1968 ). Piaget refers to the continual interaction between
the desire to have a well organized body of knowledge
11
(accommodation) and the need for more information (assimila-
tion) as the dialetic process. This process continuously
disrupts existing organization and evokes a more sophisti-
cated organization (Piaget, I968)
. At each new level of
cognition the organism establishes a new equilibrium but is
also open to new forms of information and to new possibili-
ties of contradiction (Elkind, I968). Thus, conflict is
seen as essential to the growth process.
It is evident that the learner is an active partici-
pant in the learning process. Knowledge is mediate, the
direct result of the learner's activity. The learner organ-
izes the world in terms of his own actions (Elkind, I968)
.
His view of reality is not passively registered but is
actively constructed by continually relating new information
to existing knowledge (Mayer, I977)
.
A schemata is an internal mental structure of the way a
person represents the world. Operations refer to how the
person can act on this representation (Mayer, 1977 )' "In
Piaget's theory, the process of thinking involves the opera-
tions. While the world may be represented in the form of
symbols or images, these themselves are only known through
the operations." (Peill, 1975 * PP* I6)
.
According to Piaget, intellectual structures grow
slowly, but according to stages. The order of succession of
these stages is extremely regular and comparable to stages
of embryogenes is . The speed of development can vary from
individual to another, but the succession of stagesone
12
never changes (Piaget, 1972). Each stage is a prerequisite
for the next stage. There is progressive integration of
preceding structures into later structures.
The models Piaget uses to describe thought depict the
structure of thought relating to operations used, rather than
explicit knowledge possessed by the organism at any given
stage. The stages also describe the learner's maximum com-
petence rather than his constant level of function. Piaget
divides cognitive development into four stages; sensori-
motor; pre-operational ; concrete; and formal.
Sensori-motor stage . During the sensori-motor stage the child
constructs all the cognitive substructures that will serve
as a point of departure for later perceptual and cognitive
development. This period is characterized by lack of sym-
bolic function; the child does not have representations by
which he can evoke persons or objects in their absence. This
period functionally ends when the child can use words symboli-
cally, which is usually 1 l/2 to 2 years.
Internal needs are satisfied by the exercise of reflex
behavior patterns on the environment. In addition to a
Skinnerian one-way response, such as the Moro reflex, the
child also possesses circular responses. The stimulus may
be augmented by the response, such as in the grasp or sucking
reflex. This response has a potential for growth since more
and more of the environment can be included in the feedback
circuit. Piaget refers to this type of response as a primary
13
circular reaction due to its innate quality. The response
is within the child (Piaget & Inhelder, I969)
.
The secondary circular reaction is external to the
body. The child begins to include the world in his response
pattern. The consequence of the child's response to a stimu-
lus causes him to repeat the response. He does not vary his
actions, he merely keeps repeating an action to create the
desired response. At this point the child can accommodate
to his environment.
At about one year the child possesses the tertiary cir-
cular reaction. The primary and secondary reactions lay
the necessary groundwork for the emergence of this stage.
This marks the beginning of true exploratory behavior. The
child thinks about the consequence before automatically re-
peating the same response (Ginsburg & Opper
,
I969) . He
can then modify his response to produce a different conse-
quence. He asks himself the question, "How many different
ways can I get the same class of response?" This marks the
beginnings of conservation since he can recognize variance
within invariance. This child also possesses conservation
of objects. He knows they exist permanently and are extern-
al to him. This implies that he knows that space has three
dimensions. By exploration he discovers that he either
moves (head and eyes) or that objects move. This leads him
to perceive the difference between self and non-self.
Piaget stresses that the child is active from birth:
modification comes from within him, not from the environment
14
As he develops the child gains increasing control over
events in the world. Throughout the sensori-motor stage,
exploratory behavior is dominant and actions are experi-
mental. The child has a practical knowledge of the wav
things behave when he handles them. He does not know why
they behave the way that they do.
Pre-operational stage . The pre-operational stage extends
from approximately 2 to 6 years of age. The emergence and
development of symbolic thought permits the child to utilize
his sensori-motor representations in different contexts.
He can re-act events of which he has a mental image. The
symbolic activity is preconceptual . There is an absence of
inclusion of elements in a whole (Ginsburg & Opper, I969)
•
There is direct identification of the partial elements to
each other without the intermediary of the whole (e.g.,
"Fido" is used to refer to all dogs). The child believes
things are in existence because someone put them there. He
credits inanimate objects with his own feelings. This con-
fusion is defined by his use of linking and of random associ-
ation.
Transduction and juxtaposition occur frequently. In
transduction, the child assumes that if X occurs then Y must
follow. He reaches this conclusion based upon his past
experiences (e.g.» "Daddy's got the hose so he is going to
wash the car"). In juxtaposition the child collects parts
without relating them (e.g., "I lost my pen because I'm not
writing"). In the sensori-motor period the child was only
15
concerned with what happened. Now he is also concerned with
why it happened, even though his knowledge is incomplete.
His sense of self is developed to the point where he can
now apply actions directed at himself in the sensori-motor
period (e.g., eating) to things outside himself (e.g., he
feeds his doll)
.
The pre-operative child does have a knowledge of func-
tional relations. He understands that a change in X results
from a particular event in Y. He learns this hy comparing
present to non-present. The child who possesses this func-
tional concept can anticipate results. There is an increas-
ed consciousness of what he knows and how he knows it. The
cognitive developments of the pre-operational period lay the
foundation for concrete operational thought. This period
extends from approximately 6 to 12 years of age.
Concrete operational stage . In the period of concrete opera-
tions there is a qualitative developmental change, as in all
four major stages, in the child's mode of thinking. A logic
of reversible actions is constituted, characterized by the
formation of a certain number of stable and coherent struc-
tures: classification system; ordering system; perspectives;
and general causality (Piaget, 1972). The child is now cap-
able of a mental operation. He can mentally transform data
to be organized and used selectively in the solution of a
problem. He can combine past and present experiences with a
limited comprehension of potential, whereas in the pre-opera-
tional period he could only use his experience to anticipate
16
results. The child now has some insight into his actions.
He can conceptualize observable elements with a limited con-
cept of the abstract.
The operations involved in solving problems directly
relate to objects and not to verbally stated hypotheses,
as in the use of formal operations. The pre-operative child
has to see the objects physically, whereas the concrete
child does not. The pre-operative child appeals to moral
necessity in his reasoning; the concrete operations child
appeals to logical necessity. He can transcend time and
space and think deductively. This allows the concrete think-
er to comprehend sets and subsets since he can think of an
object belonging to two categories at once (Piaget &
Inhelder, I969)
•
Unlike the pre-operative child, who uses a figurative
mode of thought, the concrete thinker can apply rules of
logic when presented with a figure sorting task. He under-
stands class relationships and can apply the rule of combina-
tion. The pre-operative child arranges figures according to
a mental image of a particular object or figure.
The change from pre-operative thinking to concrete
operations is gradual. The child begins to solve more and
more problems according to logical rules over the span of
this period. He understands the concept of conservation in
varying stages. Usually he understands conservation of num-
ber, substance, and length before area or weight. In under-
standing these concepts he uses a logical law to arrive at
17
his conclusions rather than trial and error or perceptual
judgement (Ginsburg & Opper, I969)
.
This, rather than the
child's response, must be used as the criteria for determin-
ing formal thinking.
Formal operational stage . Piaget & Inhelder (I969) state
that the formal operations stage emerges at approximately 12
to 15 years of age. The formal thinker can adapt to a great
variety of problems; he can deal with a problem in many ways
and from a variety of perspectives. The realm of possibility
and the future play a prominent role in formal operations
thinking. The formal stage is characterized by propositi-
onal thought (implications, disjunction, exclusion, incom-
patibility) ; the ability to generate hypotheses and subject
them to empirical investigation; combinatorial systems; and
an integrated system of reversibility (Piaget & Inhelder,
1969).
By the use of propositional combinations the formal
thinker can combine ideas of propositions. The use of impli-
cation (if-then)-, disjunction (either-or, or both), exclu-
sion (either-or), or incompatibility (either-or, neither-
neither)
,
allow the formal operations person to combine
hypotheses in affirmative or negative statements (Piaget &
Inhelder
,
19^9 )
•
When confronted with an experiment the pre-operational
child approaches it in a random or haphazard way. His con-
clusions are faulty because they do not relate to the evi-
dence. The conclusions are biased by expectations. The
18
concrete thinker does not have this bias and can often come
up with the correct conclusion by investigating some poten-
tials and observing results accurately. However, some
aspects of the procedure are unsystematic and illogical.
In contrast, the person using formal operations plans
and designs his experiments properly before he begins the
testing phase. He is not confused by the results since he
conceives of all possibilities before beginning the experi-
ment. He can think of all the possibilities because he can
operate on operations and he can think about the relation of
relations (Ginsburg & Opper, I969) . After planning, the
formal thinker then proceeds to test all possibilities ex-
clusively. He discovers which possibilities are operative
by holding one factor constant at a time. He then observes
results accurately and draws the appropriate conclusion.
The concrete thinker cannot link any term whatsoever to
any other term; his operations proceed by relating one ele-
ment to its neighboring element (Piaget, 1972). The formal
thinker expands his combinatorial knowledge. He has a knowl-
edge of proportions, probability, hydrostatic equilibrium,
and a double system of reference (Piaget & Inhelder, 1969)*
"With liberation of form from content, however, it becomes
possible to establish any relations or classes that are
desired by hinging together elements. This generalization
of the operations of classification and of relations of
order culminates in a combinatorial system." (Piaget &
Inhelder, I969, pp. I32-I33) . This combinatorial system is
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necessary for the extension and reinforcement of powers of
thought since reality is no longer considered in its limited
and concrete aspects, but in terms of some or all of the pos-
sible relations. The 16 binary operations are generated from
the combinatorial system. It is by use of the binary opera-
tions that the formal thinker deduces the proper logical
relations among factors involved in an experiment.
Piaget & Inhelder (I969) describe two types of reversi-
l^ili'ty* In inversion or negation, the inverse operation
combined with the direct corresponding operation results in
cancellation (+A -A = 0). In reciprocity the original
operation combined with its reciprocal results in equivalence
(e.g., a ball of clay becomes shorter as it becomes wider).
At the level of concrete operations each of the two
forms of reversibility rules either the system of classes
or that of relations. At the formal stage the two reversibil-
ities are integrated into a single system: this is an opera-
tory fusion into a whole. "Henceforth, each operation will
at once be the inverse of another, the reciprocal of a
third, which gives four transformations: direct, inverse,
reciprocal, and inverse of the reciprocal, the latter also
being the correlative (or dual) of the first." (Piaget &
Inhelder, I969, pp. I38-I39. The qualitative nature of
cognitive development is evident by comparison of concrete
to formal operations.
Piaget & Inhelder (I969) have described the stage of
formal operations as the "final equilibrium. After the age
#
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of 12 to 15 years, formal thought restructures the concrete
operations by subordinating them to new structures. Since
attainment of formal operations is considered part of the
process of cognitive development in the normal person, it
is easy to assume that all persons over the age of 16 years
use formal operations throughout the remainder of their
lives. Flavell (1972) believes that this in fact is true,
and that only quantitative changes occur after the attain-
ment of formal operations.
It is important to remember that Piaget's stages of
cognitive development represent the maximum level of func-
tioning possible at a given time and not necessarily the
strategies that are most frequently employed. Adults may
have the inherent ability to use formal operations but in
actuality they may operate at a lower level due to function-
al needs or situational expectations. It is also possible
that many adults never reach the stage of formal operations,
or that regression occurs after attainment. It is also
possible that adults may emerge to a higher level beyond
formal operations, as described by Piaget. These distinct
possibilities will be examined in turn.
Studies of Adult Cognition
Arenberg (I968 ) found that older adults (60-77) had
difficulty solving an abstract problem and made significantly
more errors than a group of 17 "to 22 year olds. However,
when this same problem was translated into a real life
situation (one of nine foods is poisoned and you need to
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find out which one), the performance of the older markedly
improved and they were able to solve the problem. This
implies that inherent formal ability remains intact. The
situation may be responsible for evoking interest
or presenting a task consistent with the developmental tasks
or generation specific tasks of the adult. Adults are
problem centered and interested in immediacy of applications
(Knowles, I976)
.
Denney (197^) studied classification criteria using a
group of middle-aged and a group of elderly adults. The
subjects were given 30 items, grouped into a series of
three pictures, to classify. Two of the items were comple-
mentary (e.g., hammer and nail) and two were similar (e.g.,
nail and screw) . Middle-aged men used similarity as their
classification criteria, while middle-aged women and all
elderly persons used complementary criteria. Denney and
Lennon (1972) obtained similar results in a study where the
subjects were given geometric figures to classify. The
elderly group, like pre-operational thinkers, arranged only
a portion of the figures into an elaborate design.
Do these findings represent a reversal or regression
in adulthood of classification abilities? Young children
are unable to overlook the spatial configuration of stimuli
and are unable to co-ordinate part-whole (extension) rela-
tionships with intension (similarity and difference).
Neural degeneration may account for regression of cogni
tive abilities. Storck ( 1975 ) and Horn (I968) both state
that Piagetian tasks measure fluid intelligence. It is
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Piaget's theory.
Tomlinson-Keasy (1972) found training led to a signi-
ficant increase in correct responses on pendulum and flexi-
bility problems in females ranging in age from 11 to 54
years. But when another version of the task, or a new
task was introduced, there was no retention of problem-
solving strategies or generalization of training experience.
This training or programmed approach to maintenance of
cognitive abilities in the adult seems to contradict his
developmental needs. Troll (1975) outlines Erikson’s
seventh stage of development; generativity vs. stagnation.
When activities are reactive and mechanized, vegetation or
stagnation occurs. Utilization of skills and abilities and
application to new situations are necessary for generativity.
Rubin, Attewell, Tierney, and Tumolo (1973) studied the
development of spatial egocentrism (the ability to take the
visual perspective of another person) and conservation
(number, substance, weight, continuous quantity) across the
life span. The elderly, on the performance of conservation
skills, were inferior to university or middle-aged subjects.
However, education was not controlled. On the spatial ego-
centrism test, the elderly performed superior to the young-
est children, equal to the 11 year olds, and inferior to
other groups of adults. This led Rubin et al . to conclude
that there is a curvilinear development of Piagetian cogni-
tive variables. Regression of performance increases with
age
.
Storck (1975) points out that regression is on the
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tests measuring fluid intelligence. Goulet and Baltes
( 1970 ) reaffirm that fluid intelligence does drop with age,
but crystallized intelligence (that influenced by culture,
formal education, and life experiences) increases slightly
with age. Troll (1975) speaks of the omnibus I.Q., which is
a mixture of fluid and crystallized intelligence, and states
this is constant across the life span, as measured in
studies by Hooper and Storck (1972) and Horn (I970 )
.
Storck ( 1975 ) tested 180 subjects ranging in age from 6
years to 91 years on 12 Piagetian tasks to determine growth
trends across the life span. The tasks dealt with classifi-
cation, relations, (transitivity of length, weight, and
multiple seriation) conservation, and combinatorial reason-
ing. Her findings support cognitive disorganization with
advancing age regarding fluid intelligence. Storck (1975)
suggests a developmental reversal (e.g., loss of volume
conservation, then weight, then mass) to explain cognitive
disorganization with advancing age.
Research findings support the conclusion that perform-
ance on Piagetian tasks is not constant throughout the
adult years. It would seem that regression of fluid intel-
ligence does occur as one ages. There is also some evidence
to support the notion of developmental reversal. Those
tasks latest incorporated into the cognitive structure are
the first to be lost. Women seem to regress at an earlier
age than men (Denney, 197^; Kangas & Bradway, 1971)*
The causes of regression are inconclusive. It is also
not known if regression is permanent or temporary. The pos-
2k
sible causes include neural regression, disuse atrophy,
social expectations, lack of interest in testing situations,
lack of relevance to developmental tasks, and functional
needs served by the cognitive structure. It must also be
remembered that findings were based on cross-sectional
studies and may represent generational differences, although
fluid intelligence is supposed to be unaffected by educa-
tion and experience.
Kangas and Bradway (1971) did a longitudinal study of
intelligence using the Stanford-Binet and WAIS. Their
finding, that intellectual potential advances until up in
the 40's and then remains stabilized, is consistent with
other findings (Goulet & Baltes, 1970; Rohwer, Ammon, &
Cramer, 1974; Schaie, I968, 1974; Schonfield, 1974; Troll,
1975 ) • Elderly people often require more time for test
taking, but when time is not a factor, performance remains
stable (Baltes & Schaie, 1974).
Do all adults attain the stage of formal operations by
the age of I 6 ? Based upon several studies, the answer is a
resounding no (Chiapetta, 1976; Chiseri, 1975; Kolodig,
1975; Martorano, 1'975» 1977; McKinnon, 1971; McKinnon &
Renner, 1971; Renner & Lawson, 1975; Sayre & Ball, 1975;
Strauss, Danziger & Ramati, 1977; Wheeler, 1977)*
Even Piaget (1972) revised his earlier statements.
He said the results he had with 11 to 15 year olds at
Geneva cannot be generalized to other adolescent populations
since the subjects were taken from the better schools in
He increased the age for attainment of formalGeneva
.
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operations from 11 to I5 years to I5 to 20 years.
Piaget (1972) also made a very interesting qualifying
statement. He said the formal operational stage may be
reached in different areas according to aptitudes and pro-
fessional interests and specialization. The way in which
^^6 formal structures are used are not necessarily the same
3-11 cases. This definitely implies that interests and
the type of education received have an effect on the attain-
ment of formal operations.
This notion is in line with the concept of adult devel-
opmental tasks. The adult's readiness to learn is oriented
directly to the developmental tasks of his social roles and
interests (Kidd, 1973)- Havighurst (1953) states that all
"teachable moments" are related to interests and the need
to solve recognized problems.
Chiapetta (1976) summarizes several studies which in-
dicate that all American adolescents reach the level of
concrete operations, but many do not reach formal operations
until their early 20 's if at all. He explains these find-
ings by the concept of vertical decalage. Basic operations
are repeated at different levels of intellectual functioning.
Regression occurs when the person is confronted with new
subject matter. After sufficient exploration and minipula-
tion of the subject matter, an individual is supposed to
return to his general level of intellectual function. If
the opportunity for sufficient exploration and manipulation
is missing from the educational experience, an individual
might remain regressed.
Chiapetta (1976) also found that a large percentage
of teachers, in secondary and higher education, perform at
the concrete operations stage. It would seem difficult, if
not impossible, for a concrete operational teacher to suc-
cessfully stimulate formal thought in his students.
Chiseri (1975) attempted to discover whether conserva-
tion is a set of learned concepts and therefore subject to
extinction, or a fundamental concept of developmental
necessity. If conservation were a developmental necessity
it would be primarily logical in nature and independent of
external influence. Subjects were college students enrolled
in a physics course. Two balls of clay were weighed and
found to be equal. Then a weight was slipped into one
ball which was flattened and subjects were asked to pre-
dict weight. Chiseri found that large numbers of adults,
when confronted with visual evidence which is at variance
with their former experience, quickly extinguished conserva-
tion.
It would appear from the results of Chiseri (1975)
Strauss et al. (1977) that conservation is amenable to
extinction. This is consistent with what Knowles (1976)
says about adults being greatly influenced by the reality
of what they see and their own experience.
Kolodig (1975) found 15 percent of college sophomores
and 8 percent of college freshmen and seniors operate at
the concrete level. Of those students that performed at
the formal level less than 40 percent were found to
be at
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the high formal level. Scores on Piagetian tasks of formal
operations were correlated to SAT scores. A correlation
was found with SAT math scores but no correlation was found
with SAT verbal scores. This led Kolodig to postulate that
schools grade on one's ability to verbalize and not on the
cognitive process used. It is also interesting to note that
the dropouts in the physics course (seven out of 25 ) were
concrete thinkers. Obviously, the course was not geared
at this level, pointing out the danger of assuming that all
adults function at the same cognitive level.
Martorano (1975. 1977) and Arlin (1975. 1977) also dis-
covered that a majority of middle and late adolescents do
not perform at the formal level. McKinnon and Renner (1971)
tested college freshmen on four Piagetian tasks of formal
operations, while another 32 students were classified as
transitional
.
Renner and Lawson (1975) summarize several studies in
which the conclusion was that 40-60 percent of adults have
failed to acquire formal operations. Sayre and Ball (1975).
using conservation of weight and volume tasks, found 50 per-
cent of college freshmen to be concrete thinkers.
McKinnon (I97I) pointed out that junior and senior
high school students are also concrete thinkers. He postu-
lates that the high school curriculum is not conducive to
formal thought and that disuse atrophy sets in because formal
thought is not required.
The major conclusion of this second set of studies is
clear cut. The majority of persons over I 6 years of age do
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not operate on problems using formal operations, but operate
instead at the concrete level.
Piaget (1972) offers hypotheses which relate to the
lack of formal operations
' in the adult. If the formal
structures do not appear in all persons, this obviously
demonstrates a less general distribution than the concrete
structures. This could be due to diversification of apti-
tudes with age. "Such a model of intellectual growth would
be comparable to a fully expanded hand fan, the concentric
layers of which would represent the successive stages in
development whereas the sectors, opening wider toward the
periphery, correspond to the growing differences in apti-
tude." (Piaget, 1972
, pp. 8). This would mean, for example,
that only an individual with math aptitude could construct
formal mathematical structures. Piaget concludes that if
this model is favored, the fourth period of cognitive devel-
opment can no longer be characterized as a stage since it
would represent structure advancement in the direction of
specialization.
The hypothesis which seems most plausible to Piaget (1972)
is that people reach the stage of formal operations in dif-
ferent areas according to their professional specializations.
Adults are capable of thinking formally, not in general, but
in their particular fields. "It is one thing to dissociate
the form from the content in a field v;hich is of interest to
the subject and within which he can apply his curiosity and
initiative, and it is another to be able to generalize this
same spontaneity of research and comprehension to a field
29
foreign to the subject's career or and interests." (Piaget,
1972
, pp. 10 ). The lag between the application of a given
operation to different tasks has been labeled horizontal
decalage (Moshman, 1977).
Flavell ( 1977 ) believes that the specifics of a problem
or content area are likely to make a big difference in the
adult's cognitive performance. He hypothesizes that older
adults will have more difficulty than adolescents with
purely formal problems. The cognitive apparatus of the
adult evolves to the point where only real problems with
meaningful content relevant to everyday adaptation are
solved using formal operations (Flavell, I977 )
.
Lack of use of formal operations in the adult can be
viewed from the perspective of the developmental task model.
A developmental task is a "specific learning problem that
arises at a particular stage in life and that an individual
must accomplish to meet the demands of his culture.... The
nature of the developmental task is such that one learning
is related to, merges into, and forms the basis for the
next learning." (Kaluger & Kaluger, 197^i PP* 311)*
Learning needs to be in step with the developmental
tasks of the individual. If a task is irrelevant to the
adult learner he may well exhibit cognitive regression due
to a mismatch between his needs and interests and those of
the task administrator. The learner is likely to operate at
the formal level only on those tasks relevant to his develop
mental tasks. Lack of performance on a task must not be con
fused with lack of ability (Knowles, 1967)*
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Flavell (1970) feels that the most important adult
cognitive changes are the result of life experiences.
Therefore, he believes adult cognitive development does
not manifest itself in a fixed sequence of well-demarcated
stages. While many experiences such as marriage, parent-
hood, and retirement are experienced by the vast majority of
people, Flavell ( 1970 ) believes that the actual impact of
these events varies from person to person. He urges further
research relating to the possibility of uniformity and
sequential cognitive growth in the adult.
Reigel (1973) and Youniss (197^) concur with Piaget's
hypothesis that formal operations might be manifested in
an adult's everyday problem-solving ability, and not in
abstract logical problems. Sinnott (1975) hypothesized
that adults would perform better on everyday forms of a
particular logical operational problem than on the formal
form of that problem usually found motivating to children.
Sinnott (1975) found that the older a group of adults is,
the more their performance benefits from experience-related
task materials. A suggested model for testing adults is
one using a familiar version of a traditional formal task.
"It is possible that for testing adults, only Piaget's
tasks, and not the intellectual structures they are meant
to elucidate, have been conceptualized without the dialectic
of experience structure in mind." (Sinnott, 1975» PP* ^^2).
The last aspect of adult cognition to be considered is
that of a fifth stage: growth beyond formal operations.
Since adult cognitive cognition levels are not stable.
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qualitative development seems as likely as regression in
some individuals. Hultch (1974) and Crabbe (I976) report a
qualitative difference in the learning process of older adults
VS . "those 18 to 20 yeaps
.
Arlin (1975) proposes that the stage of formal operations
is a building block for a fifth stage. A two stage hypothe-
sis is presented. The first stage is problem solving, seek-
ing a solution to a specific task. This stage is akin to
the Piagetian formal stage. The second stage is problem
finding. This stage is characterized by creative thought in
the formation of generic problems and the raising of questions
from ill-defined problems. The charteristics of this second
stage are more in line with adult education theories and
adult developmental tasks (Bruner, 1971; Havighurst
, 1953;
Hendrickson, I966; Kidd, 1973; Knowles, 1976; Kuhlen, 1968b;
Troll, 1975).
The adult is more likely to be motivated and seek solu-
tions to problems he himself has defined, rather than he is
by working with problems presented to him.
Arlin (1975) tested 60 female college seniors. They
were given three Piagetian formal operations tasks to solve,
followed by a session where each subject was presented with
12 objects and asked to raise questions concerning the
objects. The questions were categorized according to the
Guilford (I956) structure of the intellect model. The
assumption is that a higher order category of questions
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(units classes-^ relations -> systems ^ transformations
->
implications) more approaches a notion of generic or general
question.
Arlin (1975) found that the formal problem-solving
stage is a necessary condition for problem finding, but
problem solving is not a sufficient condition for problem
finding. Sixty-one percent of those classified as problem
solvers (formal operations) were not found to be problem
finders. Arlin (1977) reports similar results in a replica
of the initial study.
According to the traditional Piagetian view, changes in
thought beyond formal operations are quantitative; if improve-
ment comes it will be in the context and function but not in
the structure. Piaget (1972) states that the differences
between problem-finding and problem-solving subjects may be
attributed to selective manifestations of the formal stage.
Fakouri (1976) believes that the cognitive operations of
problem solving and problem finding are not as qualitatively
different from each other as concrete vs. formal operations
to justify a new stage. His critique is not based on his
own findings, but upon a reaction to Arlin 's conclusions.
Cropper and Meek and Ash (1977) replicated Arlin 's study.
They used different tasks to measure cognitive level, but
otherwise the procedure was the same. Their findings fail
to support Arlin 's conclusions. Although conclusions regard-
ing a possible fifth stage of development need further investi
gation, this is an exciting possibility.
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Cognitive Styles
It is likely that cognitive style, which can be broadly
described as a mode of perceiving, remembering, thinking
(i.e. the learning process) contributes to the appearance
and subsequent rate of development of formal operations
(Kogan, 1973 ) • While cognitive style varies from person to
person, there is consistency in the form or manner of cog-
nition used by any given individual (Boat, 1974). Most
people tend to "map themselves onto a problem." "People
fit facts and problems to their particular mental program,
as though they were superimposing a pattern on top of some-
thing rather than switching back and forth from one cogni-
tive style to another." (Ewing, 1977 » PP- 73)*
Field independence-dependence is a cognitive style mea-
sured most frequently by the Embedded Figures Test (EFT).
This test determines the ease with which a person can see
a given figure independently from the contextual background
(Witkin, 1950 - 51 ). The results of Witkin's early work with
the development and administration of EFT showed that the
ease of finding a given figure depends not only on the struc-
ture of the field alone, but also on the characteristics of
the people perceiving the figures. Witkin (1950“5l)
observed that people tend to be self-consistent in the ease
or difficulty with which they escape the influence of the
complex pattern, regardless of the complexity of difficulty
of the structure or the pattern.
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—i^d6p6ndGnc6 dGpsndsncs . FiGld indGpGndGncG rGlatics “to
"thG ability to abstract a givGn gGstalt (shapG, rorm or con-
figuration) from an embedding perceptual field (Witkin, Dyk,
Paterson, Goodenough & Karp, I962)
. In the field independent
style of perceiving, parts of the field are experienced as
discrete from organized background (Witkin, Goodenough &
Karp, 1967). The environment is experienced in an articu-
lated or differentiated fashion. The field independent
person reorganizes his perceptual field or imposes organi-
zation upon a disorganized field (Stasz & Shavelson, I976)
.
Since the field independent person analyzes each factor in a
given situation, this cognitive style is also referred to as
an analytic cognitive style (Soat, 1974 ).
Referring to Piaget and Inhelder's (I969) description
of formal operations, many parallels between field inde-
pendent style and formal operations can be seen. The formal
thinker systematically reorganizes his field and thinks
about all possibilities before testing a hypothesis. He
holds one factor constant at a time to analyze the results
of each separately before reaching a conclusion.
The field dependent individual accepts the organization
provided by the perceptual field. He experiences his
©nvironment in a global vs. analytic fashion (Stasz &
Shavelson, 1976 ). Rather than analyzing each factor separ-
ately in a given situation, the field dependent individual
takes a general overall picture (Soat, 1974 ).
This global quality is indicative of limited differenti-
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ation: there is a relative inability to perceive parts of a
field as discrete (Witkin et al.. 1967). Field dependent
persons are likely to arrive at solutions to problems
through use of their perceptions rather than by a problem-
solving approach (Witkin et al
. ,
I967).
Field independence progressively increases in extent
up to age 17 and then remains stable throughout the adult
years. A slight decrease has been noted in later life.
Within this general developmental trend, there is a marked
relative stability in the amount of field independence an
individual possesses in comparison to that of his peers.
Field independent and dependent groups clearly maintain
their positions on a continuum relative to each other
(Witkin et al
. ,
I967).
Neimark ( 1975 ) found, that in young adolescent children,
field independence was associated with more rapid emergence
of formal operations. Neimark ( 1975 ) demonstrated a signifi-
cant relationship between cognitive style and cognitive
development based upon correlational data, comparison of
performance of subgroups formed on the basis of field de-
pendence-independence, and comparison of distribution of
cognitive style scores for groups formed on the basis of
their problem-solving performance. The majority of field
independent adolescents were found to be the best problem
solvers and the majority of field dependent adolescents
were found to be the worst problem solvers.
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g^flective-impulsive style
. There are certain processes
that are also an intimate part of the problem-solving process
and that indicate the degree to which one reflects over the
adequacy of a solution hypothesis (Kagan, I966)
. The Match-
ing Familiar Figures Test (MFFT) is used to obtain a mea-
sure of the degree that one reflects before selecting a
solution and the accuracy of that solution. On the basis of
the MFFT, individuals are classified as having a reflective
or an impulsive style (Messer, I976)
.
Kagan (I966) divided the problem-solving sequence into
five phases: decoding the problem; selection of a likely
hypothesis; implementation of hypothesis testing; evalu-
ation of the validity of hypothesis selected; report of solu-
tion to an external agent. The reflective-impulsive dimen-
sion is very influential in phases two and four, whereas
field dependence-independence plays a major role in phase
one
.
A reflective individual is characterized by one who takes
more time (than impulsives) to choose a hypothesis and decide
on its validity. Alternatives are analyzed before final
choice of a hypothesis is made. McKinney ( 1975 ) found that
the reflective person is more efficient, more systematic,
and uses more developmentally mature strategies than the
impulsive person. The reflective individual establishes
stringent criteria for hypothesis selection. His criteria
are complete, thorough, and indicate a comprehensive analy-
sis of stimulus information (Klein, Blockovich, Buchalter
,
& Huygh, 1976)
.
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The impulsive person is characterized by rapid hypo-
thesis selection and a high rate of error in making his
choices. Selection is made and reported quickly with mini-
mal consideration of probably accuracy. Often the evalu-
ation phase of the problem-solving sequence is omitted
(Kagan, I966) . The impulsive person establishes loose
criteria for hypothesis selection. They are incomplete
because they are based on a noncomprehensive analysis
(Klein et al
. ,
I976)
.
Kagan (I976) found the tendency toward one style re-
mains stable across different types of problem situations.
As with field dependence-independence, parallels of reflec-
tive style to formal operations can be seen. Both reflective
and formal styles require thoughtful systematic considera-
tion of all possibilities and alternatives before hypothesis
selection and careful testing and evaluation before reaching
a conclusion.
Klein et al
. ( 1976 ) state that the reflective style is
associated with convergent thinking. Information is gathered,
psssibilities considered, and testing done by holding one
factor constant at a time to arrive at one solution. The
impulsive person is a divergent thinker: he seeks a variety
of directions simultaneously and looks for a variety of
alternatives as opposed to one solution (Klein et al., 1976 ).
McKinney ( 1975 ) found impulsive children to have a
global response to a situation, whereas reflective children
had an analytic response. Kagan (I966) also concluded that
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there was a relationship between analytic and reflective
styles but he also cites several studies where no relation-
ship was found. Messer (1976) concluded that the relevance
of task involvement has an effect on the use of reflective-
impul s ive styl e
.
Messer (1976) cites several studies where a correlation
between field independence and reflective style was found in
children. He feels this may be due in part to the similar-
ity between the requirements of the MFFT and the EFT. Both
tests contain response uncertainty and require scanning and
analysis of a visual field. Neimark (1975) found a moderate
correlation between field independence and reflective style in
early adolescents. No data has been reported for adult popu-
lations .
A knowledge of cognitive style and its relationship to
cognitive performance can provide the educator with effec-
tive guidelines for individualizing teaching. A knowledge
of how task content affects performance is invaluable for
course planning. Knowledge of the cognitive development of
the learner and circumstances which enhance his performance
are also essential knowledges for the educator.
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CHAPTER III
PROCEDURES USED IN COLLECTION AND ANALYSIS OF DATA
Central concepts of Piagetian theory of cognitive develo-
ment are: self-regulation, equilibration, conservation, con-
struction of reality by the learner, and the emergence of
sequential stages of growth. The sequential stages, which
are qualitatively different from each other, are the sensori-
motor, preoperational
,
concrete operational, and formal opera-
tional stages.
These stages represent the maximum level of functioning
possible for each respective stage and not necessarily the
most frequently employed strategy. The majority of adults
have been found to operate at the concrete level. This may
represent non-attinment of the formal stage or it may re-
present regression. Adults may also operate at a lower
stage due to functional or situational needs.
Piaget (1972) postulates that adults only operate at
the formal level in their area of professional specializa-
tion. This hypothesis is consistent with the developmental
task learning theories. Learning needs to be related to the
developmental task of the individual. Formal operations are
likely to occur on those tasks directly relevant to the
developmental tasks of the individual.
There is also a positive correlation between a learner's
cognitive style and his overall problem-solving performance.
Formal operations have been found to be related to both the
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field independent mode of perceiving problems and the re-
flective mode of selecting and evaluating hypotheses.
Formulation of Hypotheses .
In this investigation the relationships between level of
cognitive performance and the age and developmental tasks of
individuals as well as the relationships between cognitive
performance and cognitive style were examined.
Hypotheses .
1. Late adolescents use formal operations, when solving
the equilibrium in the balance task, significantly more
than do young adults or middle-aged adults.
2. Young adults use formal operations, when solving the
nursing analogue task, significantly more than do late
adolescents or middle-aged adults.
3 . Middle-aged adults use formal operations, when solving
the personal data task, significantly more than do late
adolescents or young adults
.
4. There is a positive correlation between formal opera-
tions and field independence.
5 . There is a positive correlation between formal opera-
tions and reflective cognitive style.
6. There is a positive correlation between field indepen-
dence and reflective cognitive style.
Operational definitions .
1. Late adolescents - 20-21 year old junior undergraduate
nursing students in their preprofessional stage of
career development.
2. Young adults - 3O -36 year old students enrolled in a
master's degree program in nursing who are in the
active stage of career development.
3 . Middle-aged adults - 50-62 year old graduate nurses
who are professionally inactive.
Stage of career development - career development is
divided into three stages:
4 .
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a. preprofessional - before completion of basic edu-
cation and not yet licensed as a professional
nurse
.
b. active-professional
- postbasic nursing education
and employed as a professional nurse and/or enrol-
led in a graduate program in nursing.
c. inactive - not employed in the nursing field or
engaged in postbasic nursing education for at
least one year previous to initial testing for
this investigation.
5- Equilibrium in the balance task - A traditional Piagetian
task of formal operations whose solution requires the
ability to:
a. generate all possible combinations of solutions
b. control variables
c. determine which combination of physical vari-
ables produced which results.
This is a task of proportionality where the relationship
between weight and distance must be ascertained before
the beam may be balanced (see appendix B)
.
6. Nursing analogue task - This as a task of proportion-
ality which requires the same thought process as the
traditional Piagetian task of proportionality but which
uses a nursing situation as the content of the problem
to be solved (see appendix H)
.
7* Personal data task - This is a task of proportionality
which requires the same thought process as the tradi-
tional Piagetian task of proportionality but which
uses an everyday familiar situation as the content of
the problem to be solved. Personal data about the
subject being tested is incorporated into the problem
situation (see appendix M)
.
Description of Pilot Study
A pilot study was conducted on six volunteer subjects
who ranged in age from 20 to 5^- All subjects were white
middle class females: two were classified as preprofessional
nurses; two were classified as active professional nurses;
and two were inactive professional nurses.
One purpose of the pilot study was to give the investi
gator practice in administering the EFT and the MFFT.
The
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administration manual for each of these standardized tests
recommends six practice trials before the commencement of
actual testing.
There was no difficulty encountered in administering
either test. At the suggestion of the subjects, the pages
for the MFFT were put into a notebook where the sample
figure could be held at right angles to the page containing
similar figures. Pilot subjects felt that this format was
easier than when both pages were held flat on the table.
Another purpose of the pilot study was to give the
investigator practice in administration of the three tasks
of proportionality (balance, nursing, personal data), and
to check these tasks for validity. Since the investigator
administered all tasks it was not necessary to determine
reliability among task administrators.
Face validity was checked by discussing the tools with
the pilot subjects to determine their interpretations of
the situations given and the questions they were asked to
solve. Content validity of the tasks was done by consulta-
tion with ten faculty experts in the respective areas. A
statistical measure of validity requires existing measures or
criteria of sufficient stability and reliability and valid-
ity in their own right to be able to use them as a basis for
extimating the validity of devised instruments. Since non
existed in the case of the three tasks of proportionality a
statistical measure of validity was not possible.
The last purpose of the pilot study was to administer
the open-ended questionnaire and ask subjects for feedback
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on questions included, as well as their comments on the over-
all testing procedure.
R esults of pilot study
. No difficulty was encountered in
the administration or scoring of the equilibrium in the
balance task (see appendices B, C, D). No problems were en-
countered in checking face and content validity and the tool
was assumed to have face and content validity. This is also
a task developed by Piaget and Inhelder that has been widely
used in testing situations to obtain an indication of the
level of cognitive development of the subject.
No changes were made in the personal data task (see
appendices K, L) . An additional criteria for scoring, re-
lating to reversal of the ratio, was added (see appendix M) .
The nursing analogue task (see appendix E) and the cri-
eria for scoring this task (see appendix F) were both revised.
The six volunteer subjects all had difficulty with interpret-
ing what was being asked of them in this task. None were
able to calculate the correct solution. The investigator then
took the nursing analogue task and administered it to ten of
the school of nursing faculty. All agreed the problem needed
to be revised. The general conclusion was that in order to
obtain an accurate answer one needed to know how many drops/
cc. there were in the particular intravenous set mentioned in
the situation. If this information were supplied, the answer
became obvious and could be obtained without any knowledge of
ratio or proportionality.
A revised nursing task (see appendix G) was administered
to the six original pilot subjects and to two additional
1
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volunteer nurses. The feedback indicated that this task
was not as difficult as the balance or personal data task.
The faculty group and the pilot subjects recommended an
addition to the task, that of converting cc. 's to drops
(see appendix H)
. The final revision of the task was ad-
ministered to the original six pilot subjects and to three
additional volunteer nurses. At this point, feedback from
the pilot subjects and faculty corroborated face and content
validity of the task.
The observational guidelines checklist (see appendix P)
,
developed from the observational guidelines (see appendix 0)
,
was found to be inadequate. It was too cumbersome (three
pages to flip back and forth) and too general. It was not
specific enough for each of the three tasks, therefore a
separate worksheet was devised for each task (see appendices
Q, R, S) . These revised worksheets, in addition to audio-
taping, provided the necessary information about each sub-
ject's problem-solving process.
No problem was found with the posttest interview pro-
cedure (see appendix T)
.
A change in the number of testing situations required
of each subject was reduced from five to three at the sug-
gestion of those subjects who participated in the pilot
study. It was felt that five sessions were too many to
expect a subject to participate in and that interest and
attention would be better over a shorter total time span.
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Description of Data Collection
After a pilot study was conducted and appropriate re-
visions made, 18 subjects were randomly selected and evenly
divided into three groups: late adolescents; young adults;
middle-aged adults.
Overview of methodology . Each subject was individually tested
and interviewed by the investigator. At the first session
the subject was given a pretest interview. The purposes
of this interview were threefold: to establish rapport be-
tween subject and investigator in order to elicit co-opera-
tion and to minimize anxiety; to familiarize each subject
with what was expected of him; and to gather personal data
(see appendix A), some of which were used in a subsequent
problem-solving situation (see appendix K)
.
At this first session, which was approximately 1 1/2
hours in length, the EFT and the MFFT were also administered.
The second session, which took place 4-8 days after the
first session, lasted approximately 1 hour. At this time
the equilibrium in the balance task (see appendix B) , the
nursing analogue task (see appendix H) , and the personal*
data task (see appendix K) were individually administered.
Within 4-8 days following the second session, the third
and final session was held. At this time the final or post-
test interview (see appendix T) was conducted. The length
of the third session varied from 15 minutes to 1 hour.
Embedded figures test. The EFT is an individually adminis-
tered perceptual test, the scores of which reflect the extent
of competence at perceptual disembedding. The subject's
task on each of the 12 trials "is to locate a previously
seen simple figure within a larger complex figure which has
been so organized as to obscure or embed the sought-after
simple figure." (Witkin, Oltman, Raskin & Karp, 1971, pp. 3).
The time of solution for each item (maximum time 180 seconds)
was converted into seconds and the mean solution time per
item was determined. This was the subject's score for the
test
.
Witkin et al
. (1971) discovered that scores on the EFT
were in fact a measure of the ability to break up an organi-
zed visual field in order to keep a part of it separate from
that field. This ability is called field independence. The
high split-half and test-retest reliabilities indicate that
an individual remains consistent in his ability to perform
this task over extended periods of time. Field dependence-
independence is seen as an enduring mode of functioning.
"In a field independent mode of perceiving, parts of
the field are experienced as discrete from organized ground.
In a field dependent mode of perceiving, perception is strong-
ly dominated by the overall organization of the surrounding
field, and parts of the field are experienced as 'fused'."
(Witkin et al
.
,
1971* PP* ^)
•
There are age related changes in field dependence-
independence over the life span. Consistent sex differences
have also been found repeatedly. Males tend to be more field
independent than females (Witkin et al .
,
1971)* After each
individual subject completed the EFT, a score was determined
which was then compared to the national norm based on the
subject's sex and age. If the subject's mean score was
above the norm he was classified as field dependent. If
the subject's score was below the norm he was classified as
field independent.
M^atching familiar figures test . The scores on the MFFT re-
flect cognitive style or tempo. The subject is shown a
picture of a familiar item and then a picture containing
eight items that resemble the sample item. Of the eight
pictures only one is exactly like the sample item. The sub-
ject is then asked to select the picture he believes is
exactly like the sample item.
Time from latency to the first response and the total
number of errors for each item were recorded for each of the
12 trials. Next, the mean response time in seconds for each
subject was determined. Then, holding age and sex constant,
the median response time and the median number of errors was
found for each of the specific age groups.
Those subjects who were below the median on response
time and above the median on errors were classified as im-
pulsive. Those who were above the median on response time
and below the median on errors were classified as reflective.
The remaining subjects, those above the median on time and
errors or those below the median on time and errors, were not
classified as either reflective or impulsive (Kagan, 1977)*
The equilibrium in the balance task . This task was a
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measure of the ability to understand ratio and proportions,
a task representative of operating at the formal level. The
subject was shown a picture of a balance beam with various
size weights and asked four questions regarding the balance
of the beam in the neutral position (see appendix B) . This
task format was adapted from one used by Wheeler (I976).
Scoring was based not only on the subject's ability to
produce the correct answers (see appendix C)
,
but on the
reasons for his answer choice, and the ability to understand
the general principles involved (see appendix D) . The ques-
tions were asked in different ways (balance one weight with
a heavier one or with a smaller weight) to insure that
answers were based on understanding of the principles invol-
ved as opposed to chance selection.
Nursing analogue task . This task was also a measure of the
ability to understand ratio and proportions, a task representa-
tive of operating at the formal level. The same general
concepts which operated in the balance task applied here.
The subject was given a written situation regarding the admin-
istration of a medication and asked to answer questions regard-
ing this situation (see appendix H)
.
As in the balance task, scoring was based not only on
the subject's ability to determine the correct answers (see
appendix l), but on reasons for his answer choice and the
ability to understand the general principles involved (see
appendix J) . The ability to see two different sets of ratios
or proportions was utilized in this task to insure that
answers were based on an understanding of the concepts involved
49
as opposed to chance selection.
Personal data task . Like the equilibrium in the balance task
and the nursing analogue task, this task was also a measure
of formal operations. It tested the ability to understand
and apply the principles of ratio and proportionality. The
subject was asked to solve a problem that was likely to be
familiar in his everyday life, the conversion of miles to
kilometers. The situation he was given utilized personal
data about him (e.g., name of his town, street, make of car).
He was asked to answer questions regarding the situation
(see appendix K)
.
As in the other two tasks, scoring on the personal data
task was based, not only on the subject's ability to arrive
at the correct solution (see appendix L)
,
but on his ability
to utilize and understand the concepts involved. The pre-
sentation of the two sets of figures was reversed (miles:
kilometers and kilometers :miles ) to reduce the chance that
the ratio could be solved without an understanding of the
underlying thought process (see appendix M)
.
Task administration procedi^res . When the subject was pre-
sented with each of the three tasks of proportionality the
same set of instructions was given to him. "This is the pro-
blem situation. Work to the best of your ability and talk
out loud as you think and work through the problem. Take as
much time as you need. Indicate when you have reached a
solution .
"
During the first session, when the subject became
acquainted with expectations of him related to this
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investigation, he was given a sample problem and asked to
practice talking out loud while solving it. This served
also to reduce anxiety since he knew what was expected of
him in the test situation and he was free to ask questions
and receive feedback. Positive feedback given to the subject
during the trial situation served to reinforce the practice
of talking out loud.
It was also made clear to the subject that he was not
being timed during these problem-solving situations so that
he would not feel pressured into a premature solution before
completion of his total problem-solving process.
The three tasks of proportionality were systematically
administered in a varying order to each subject to minimize
the possible effects of practice upon performance (see appen-
dix N) . While each subject was engaged in solving these
three tasks, the investigator observed the problem-solving
process using the general observational guidelines (see
appendix 0) and recorded observations on a worksheet design^
ed for each task (see appendices Q, R, S) . The subjects were
also audio recorded during this time and their comments were
coded and analyzed to determine differences and similarities
in the problem-solving process of each individual and between
each of the three groups.
Posttest interview . At the end of the third and final ses-
sion each subject was given an open-ended interview (see
appendix T) . This interview was also audio recorded and
later coded and analyzed to provide additional information
about the subject's perceptions of his problem-solving,
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his learning style, and his learning experiences.
A combination of observational methods and interviews
provided the most complete picture of cognition. Observa-
tional methods were primarily directed toward describing
and understanding behavior as it occured. The interview
provided additional information about a person's perceptions,
beliefs, feelings, and motivations. The guidelines (see
appendix O) provided a method for standardizing the observa-
tions. Audio taping allowed the investigator to focus all
attention on the observations.
As G.W. Allport says, "If we want to know how people
feel: what they experience and what they remember, what their
emotions and motives are like, and the reasons for acting
as they do -- why not ask them?"
Interviews yield more detailed descriptions than do
written questionnaires. The investigator has the opportunity
to explore responses in depth and to ask for clarification.
The same question can be asked in a number of ways to test
consistency of responses.
The open-ended question is designed to permit free re-
sponses from the subject, rather than limit him to stated
alternatives. It is consistent with Piaget's theory that no
limit be imposed upon the subject's reply. The questions and
their order are predetermined but the interviewer was given
the freedom to repeat questions, seek clarification, and to
explore replies more fully. With the closed-question, omis-
sion of possible alternative responses may lead to bias.
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"Open-ended questions are called for .
of the research lies in the exploration of
(Sellitz, Jahoda, Deutsch & Cook, 1964, pp.
. . when interest
a process .
"
262 ) .
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CHAPTER IV
DESCRIPTION AND ANALYSIS OF DATA
Methods for Statistical Analysis
In this investigation 18 adult female nurses were di-
vided into three groups with six subjects in each group.
Nine specific characteristics about each subject were col-
lected and recorded on the personal data sheet (see appendix
A). These characteristics were: age, sex, marital status,
race, citizenship, place of residence, socio-economic class,
education, and work history.
T-test . The t-test was used to test the significance of mean
educational levels of the groups. Group 1 was compared to
group 2, group 2 to group 3, and group 1 to group 3* A two-
tailed or non-directional test was used since it was not
necessary to determine the direction of difference, but
only necessary to determine if a difference between group
means existed. Empirical evidence suggests that even for
quite small samples, reasonably large departures from norm-
ality do not seriously affect 'the estimation of the probabil-
ities for a two-tailed test (Ferguson, 1976). The investi-
gator set the level of significance at .05 for all statisti-
cal measures.
Analysis of variance . Analysis of variance with two way
classification was used to determine the significance of
the two dependent variables, age and task content, upon
performance. This measure also gave an indication of
whether the interaction of the two variables had a signifi-
cant effect upon performance. In cases where the ANOVA
indicated a significant finding, the studentized range was
used to determine the direction of the significance. For
example, the ANOVA indicated that age significantly affected
cognitive performance. The studentized range indicated the
direction of this effect.
Fisher’s exact nrobabilitv test . The Fisher's Exact
Probability Test was used to determine the relationship be-
tween two nominal variables, such as cognitive level and
cognitive style. Since the for C (column total x row
total divided by the grand total) was <5, and N <20, the
2 .X IS precluded and the Fisher's Exact Probability Test is
the test of choice (Bernstein, I966 )
.
Overview of methodology
. Eighteen subjects were equally
divided into three groups of six subjects in each group.
Each subject was individually tested and interviewed by the
investigator. Personal data collection, and administration
of the Embedded Figures Test and the Matching Familiar
Figures Test were accomplished at the first session., Dur-
ing the second session three tasks of proportionality
(balance, nursing, personal data) in which the content dif-
fered, were administered. Observations were made during
this session of each subject's problem-solving performance.
During the third and final session a posttest interview was
conducted
.
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flection and Characteristics of the Sample
S^iple selection of ^oup ] . Of the 101 junior year nursing
students at a large state university, nine students were
eliminated before sample selection began. One student
was on leave of absence due to illness and the other eight
students eliminated were males. The percentage of males
in the total population of nurses is less than 1 percent
so males were eliminated to achieve a more representative
sample
.
The six subjects in group 1 were selected from the
remaining 92 students by use of a table of random numbers.
Of the first six subjects selected, two refused to partici-
pate due to time committments. The next two subjects select-
ed agreed to participate in the investigation. These two
subjects and the original four subjects selected made up the
sample population for group 1.
Sample selection of group 2 . Of a total population of 66
students enrolled in a master's degree program in nursing
at a large state university, four students were eliminated
before sample selection occurred. One of the four students
was a Black male from Africa and the other three were
above the age limits specified for this group. The six
subjects in group 2 were selected from the remaining 62
students by use of a table of random numbers. All six
of these students agreed to participate in this investi-
gation and represented the sample population for group 2.
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^mple selection of ^roup 3 . Subjects in this group were
selected from a list of 42 inactive nurses, 50-63 years of
age, compiled by the alumni association and the faculty of
the university’s school of nursing. Of these 42 inactive
nurses, six were eliminated before sample selection. They
li^sd in distant states and the methodology employed in
this investigation required personal contact between the
investigator and each subject. The first six subjects
selected by use of a table of random numbers comprised the
sample population of group 3 .
It could be concluded that the sample population was
representative of the population from which it was drawn
since a random sampling procedure was used. However, the
total population ( 36 ) was small and may not have been re-
presentative of all the inactive nurses from the alumni in
this age category. There was no guarantee that alumni
records were completely up to date. There may have been
some nurses who had retired and did not update their records.
This was also a highly educated group of nurses in compari-
son to the total nursing population in this age category.
Characteristics of group 1 . The six subjects in group 1
were very similar in a number of characteristics (see
appendix U) . Five of the six subjects were 20 years old and
lived in a campus dormitory. All were white, single,
American-born, middle-class females. All had attended high
school in rural or suburban Connecticut. All six subjects
also had two summers of work experience in a health related
job.
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Characteristics of firoup 2 . Group 2 was a fairly homogeneous
group but the subjects were not as similar to each other as
those in group 1. It was expected that people become less
like their age peers as they mature due to differing life
experiences
.
All six of the subjects in group 2 were white, middle-
class, American-born females. Four of the subjects were
married (three with no children) and the other two were
single with no children. All were residents of either rural
or suburban Connecticut or eastern Massachusetts, near the
Connecticut border. All subjects possessed a B.S. degree in
nursing and were enrolled in a master's degree program in
nursing at the same university as the subjects in group 1.
Three of the six subjects received their basic nursing
education from a hospital school of nursing prior to obtain-
ing a B.S. degree (see appendix U).
Characteristics of group B . As could be expected due to more
diversified life experiences, group 3 was less homogeneous
than either group 1 or group 2. All six subjects were
white, American-born, middle-class females who resided in
either rural or suburban Connecticut. Four subjects were
single with no children. This finding was not surprising in
view of the fact that prior to the 1960's, well-educated
women often made the choice between marriage and career.
Neither was it surprising that three of the six subjects
were retired teachers, since a career in nursing education
historically has been the first career choice for the more
highly educated nurses. The other three subjects were
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retired office nurses. This career choice, because of
regular hours vs. those of hospital nursing, was compatible
with marriage and family responsibilities. The two married
subjects in this group were retired office nurses. Although
the third subject was single, she had the responsibility of
caring for a sickly, elderly mother. The years of work
experience ranged from IO-35 years and the number of years
since retirement ranged from 2-18 years. Five of the six
subjects received their basic nursing education in a hos-
pital school prior to obtaining their B.S. degrees. Three
of the subjects also possessed a master's degree in nursing.
These were the retired teachers (see appendix U)
.
Summary of sample characteristics . There were significant
differences in the mean age of the three groups, F (2,15) =
13.01, p .^.01. All subjects were white, American-born,
middle-class females who resided in Connecticut or in
Massachusetts near the Connecticut border. Two-thirds of
the entire population were single.
The mean years of education in group 2 (young adults)
was significantly higher than the mean education level of
group 1 (late adolescents), t (10) = 6.29» £ <.05. The mean
education level of group 3 (middle-aged adults) was signifi-
cantly higher than the mean education level of group 1, t (10)
7.63, p <.05. There was no significant difference in the
mean educational levels of groups 2 and 3» i (lO) = 2.21,
p ^.05.
The three groups differed in their professional nursing
59
experience. The subjects in group 1 had not completed their
basic nursing education and therefore, had never been employed
as professional nurses. The subjects in group 2 were profes-
sional nurses who had had between eight and 15 years of nur-
sing experience and who were actively involved in the pro-
fession. The subjects in group 3 were retired nurses who
had not worked for 2-18 years prior to this investigation,
but who had had 10-35 years of nursing experience.
Subjects between groups did not differ with regard to
sex, race, citizenship, residence, and socio-economic class.
There were differences between the groups on the variables
of age, marital status, education, and work histbry (see
table 1)
.
Results of Statistical Analysis
Effects of age and task content upon performance . Three
hypotheses were made regarding the effects of age and task
content upon cognitive performance. First, it was hypo-
thesized that late adolescents (group 1) would use formal
operations, when solving the equilibrium in the balance
task, significantly more than young adults (group 2) or
middle-aged adults (group 3). The second hypothesis was
that young adults would use formal operations, when solving
the nursing analogue task, significantly more than late
adolescents or middle-aged adults. The third hypothesis
was that middle-aged adults would use formal operations,
when solving the personal data task, significantly more than
late adolescents or young adults.
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Subjects between groups did not differ with regard to
sex, race, citizenship, residence, and socio-economic class.
There were differences between the groups on the variables
of age, marital status, education, and work history (see
table 1).
Results of Statistical Analysis
Effects of age and task content upon performance . Three
hypotheses were made regarding the effects of age and task
content upon cognitive performance. First, it was hypo-
thesized that late adolescents (group 1) would use formal
operations, when solving the equilibrium in the balance task,
significantly more than young adults (group 2) or middle-
aged adults (group 3 )* The second hypothesis was that young
adults would use formal operations, when solving the nurs-
ing analogue task, significantly more than late adolescents
or middle-aged adults. The third hypothesis was that middle-
aged adults would use formal operations, when solving the
personal data task, significantly more than late adolescents
or young adults.
The scores of each subject on the three tasks of pro-
portionality (balance, nursing, personal data) are shown
in table 3 and the analysis of variance for data in table
2 is shown in table 4 .
Table 4 indicates that there is a significant inter-
action between the variables of age and task content, F
(4,45) = 2.72, £ , <.05. Both age and task content inter-
act to produce an effect upon cognitive performance.
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Table 1
Variables of the Sample Population
Group
Mean
Age
Marital
Status
Mean
Education
Level
Work
History
1 20.16 All single 15 yrs. No professional
experience
.
2 33.33 4 married
2 single
17-33 yrs. Actively employ-
ed in Nursing
3 56.50 4 single
2 married
18.66 yrs. Retired
.
Table 2
Scores of Each Subject on Three Different
Tasks of Proportionality.
Group Subject
Balance
Task
Nursing
Task
Personal
Data Task
1 1 5 3 5
2 4 1 1
3 4 2 4
4 4 4 1
5 4 3 5
6 4 1 3
2 1 3 5 5
2 2 4 1
3 2 4 1
4 4 3 4
5 4 5 3
6 3 4 3
3 1 3 1 1
2 4 4 5
3 1 1 3
4 3 1 1
5 2 1 4
6 1 1 2
1 = Concrete, substage A
2 = Concrete, substage B
3 = Transitional
4 = Formal
,
substage A
5 = Formal, substage B (see appendices D, J, M)
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Table 3
Effects of Age and Task Content Upon Performance:
Computation of Data for Table 2
Age
Personal
Balance Nursing Data
Task Task Task Total
Late
Adolescents
= 4.17 = 2.33 = 3.17 = 3.22
Young
Adults
Middle-aged
Adults
X^i = 3.17 ^22 = ^23 3.0 Y
= 3.45
^2
X^l = 2.33 X32
= 1.50 X
33 =
2.67 x^ = 2.17
y =3.22
^.1
X_2 = 2.67 X
.3
2.95 X =2.95
Total
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Table 4
Analysis of Variance for Data of Table 2
Source of Sum of Degrees of Variance
Variance Squares Freedom Estimate
Rows (age) 16.78 2 8.39 = Sr^
Columns (task content) 2.78 2 1.39 = Sc^
Interaction 16.44 4 4.11 = Src^
Within Cells 67.83 45 1.51 = Sw^
Total 103.83 53
rc
Fp = 5-56 =2.72 0.92
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Age differences alone significantly affect cognitive
performance, F (2,45) = 5.56, p. <. 01. Task content by
itself does not significantly affect cognitive performance,
F (2,45) = 0.92, p, <. 05.
Figure 1 illustrates the differences in performance by
each of the three age groups on the three different tasks
of proportionality.
As figure 1 illustrates, the cognitive performance of
late adolescents was better than the performance of the other
two groups on the balance task. As predicted, the cognitive
performance of the late adolescents (group 1) on the equi-
librium in the balance task was significantly better than
the performance of the middle-aged group, Q (45) = 4, p,
<
. 01 .
It is interesting to note that all of the subjects in
group 1 (late adolescents) and five of the six subjects in
group 2 (young adults) disregarded the personal data in the
format of this task according to observations made by the
investigator during task performance. The inclusion of
personal data had no effect upon their task performance.
One subject in group 2 and three subjects in group 3
were influenced by the inclusion of personal data in the
task format. It detracted from the performance of all of
these subjects according to their self-reports.
FIGURE
1
Mean
Scores
of
Three
Groups
on
Three
Tasks
of
Proportionality
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Field Independence-Dependence
The solution time on the Embedded Figures Test for
subjects in group 1 ranged from 42.29 to 69. 0 seconds with
a mean solution time of 5^*76 seconds. The solution time
for subjects in group 2 ranged from 37-13 to II3.33 seconds
with a mean solution time of 71-55 seconds. The solution
time for subjects in group three ranged from 63.58 to 164.16
seconds with a mean solution time of 100. 65 seconds (see
appendix V) . It is not appropriate to compare the means
of these three groups since field independence-dependence
classification is age and sex dependent. Subjects were
classified as field independent or dependent according to
standardized norms for their age and sex.
Group 1 . The norm for females in group 1 ( 20-21 years) is
a mean solution time of 66.9 seconds (Witkin et al., 1971 )-
Subjects with mean scores below 66.9 were classified as
field independent and subjects with mean scores above 66.9
were classified as field dependent (see appendix V).
Before classifying the subjects in group 1 , a 95 percent
confidence interval for p, (66.9) was determined. Ninety-
five percent confidence limits forp is 40.895 £68.61.
Since the interval includes p it was assumed that this
sample population did not differ from the total population.
Therefore, the standardized norms for the Embedded Figures
Test were applicable to the group 1 sample population.
Group 2. The norm for females
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in group 2 (3O-36 years) is
a mean solution time of 63.6 seconds (Witkin et al
. ,
I971).
Subjects with a mean score below 63.6 seconds were classified
as field independent and individuals with a mean solution
time above 63.6 seconds were classified as field dependent
(see appendix V).
Before classifying the subjects in group 2, 95 percent
confidence limits for ^ (63.6) were found to be 39.08
-
yu
— 104 . 02 . Since the interval includes jjl it was concluded
that the standardized norms on the EFT were valid for the
sample population of group 2.
Group 3 . The norm for females in group 3 (50-63 years)
is a mean solution time of 66.6 seconds (Witkin et al., I97I)
.
Individuals with a mean solution time below 66.6 were clas-
sified as field independent and those with a mean solution
time above 66.6 seconds were classified as field dependent
(see appendix V)
.
Before classifying the subjects in group 3, 95 percent
confidence limits were found to be 6l
. 33 - - 139 • 97 • Since
the interval includes/^ ( 66 . 6 ) it was concluded that the
standardized norms were also valid for the subjects in group
3.
Relationship between formal operations and field independence.
It was hypothesized that there would be a positive correlation-
ship between formal operations and field independence. Table
5 shows the relationship of field independence-dependence
to cognitive level of performance.
Table 5
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Relationship Between Cognitive Level
and Field Independence-Dependence
Field Dependence Field Independence Totals
Formal
Transitional
&
Concrete
*
It was concluded that there was a trend toward a
significant relationship between formal operations and
field independence, Fisher's Exact Probability Test = 1,
p "^. 05 . One was close enough to the tabular value to justi-
fy the conclusion that there was a significant trend toward
a positive correlation between field independence and formal
operations
.
Characteristics of the Sample with Regard
to Reflective-Impulsive Cognitive Style
It was hypothesized that there would be a positive
correlation between formal operations and reflective cogni-
tive style. Individual scores on the Matching Familiar
Figures Test are shown in appendix W. Individuals with a
mean response time below their group median and with mean
total errors above their group median were classified as
impulsive. Those individuals with a mean response time
above their group median and with mean total errors below
their group median were classified as reflective (see
A 3* B 11 14
c 3 D 1 4
Refers to the numbers of subjects
in each category.
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appendix W)
.
Table 6 shows the relationship of cognitive level of
performance to reflective-impulsive cognitive style.
Table 6
Relationship Between Cognitive Level
and Reflective-Im-pulsive Style
Formal
Transitional
&
Concrete
It was concluded that there was no significant
relationship between formal operations and reflective
style, Fisher's Exact Probability Test, = 2, p <.05.
Relationship between Field Independence
and Reflective Style
It was hypothesized that there would be a positive
correlation between field independence and reflective style.
Table 7 shows the relationship of the field independent-
dependent mode of perceiving problems to the reflective-
impulsive mode of selecting and evaluating hypotheses.
Reflective Impulsive Totals
A 7 B 6 13
C 3 D 2 5
18
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Table 7
Relationship Between Field Independence
and Reflective Style
Field Dependence Field Independence Totals
Reflective
Impulsive
It was concluded that no relationship existed between
field independence and reflective style, Fisher’s Exact
Probability Test = 5, p, <. 05 .
Additional Findings
The responses given by each subject on the posttest
interview were coded and analyzed. The responses of each
group to individual questions are presented first. These
responses provided an indication of within group consistency
of responses. The responses of subjects in each of the three
groups are followed by a summary of the group responses.
This provided a comparison of between group responses.
Responses of Group 1 to Posttest Interview
Four of the six subjects in group 1 felt the equili-
brium in the balance task was the easiest of the three tasks
to solve. They felt this task was the easiest because they
could visualize in their minds how a scale works. They also
felt this problem was the most logical of the three tasks
A 3 B 7 10
C 3 D 5 8
18
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and that they didn't have to rely on memory to solve it.
One subject felt the nursing task was the easiest to solve
because it reminded her of algebra. The other subject felt
the personal data task was the easiest to solve because the
ratio was obvious.
The subject's perception of the relative difficulty of
each of the three tasks correlated with his level of per-
formance (see appendix Y) . All subjects in group 1 per-
formed at their highest cognitive level on the task that
they perceived to be the easiest.
Perceived commonalities among the proportionality tasks.
Only one subject in group 1 stated that all three problems
were examples of the ability to solve ratio or proportions.
The others felt that there were no commonalities between
the tasks
.
Effect of a diagram of the balance beam on the ability to
solve the balance problem . Five of the six subjects in group
1 stated the diagram (see appendix B) definitely helped them
to solve the task. The other subject felt it had no effect
upon her ability to solve this task.
Awareness of a consistent approach to the three tasks.
Three subjects in group 1 stated that they were aware of
using the same approach to each task.' They all said that
they picked out the key facts first, then wrote down knowns
and unknowns, and then re-organized the data in a manner
that seemed more logical to them. The other three subjects
denied use of a consistent approach. As one subject said.
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Each problem is different so I approach it differently."
Another subject said, "I used trial and error on all of
the problems, so how could my approach be the same?"
.^
fect of audio taping; upon -performance
. All six subjects
denied being affected by the tape recorder.
Reactions t o talking out loud while solving tasks
. Four of
the six subjects in group 1 stated talking out loud did not
affect their performance. One subject stated that she
became uncomfortable talking out loud when she was unsure
of her answers. The other subject stated it helped her to
think better . "I became more aware of how I was solving the
problem.
"
Reactions to the investigator's presence during problem-
solving; sessions . Four of the six group 1 subjects stated
this had no effect since they were not really aware of the
investigator's presence since they were concentrating on the
proglems. One subject felt the investigator's presence was
distracting to her and another felt the presence of the
investigator put her under pressure to perform as well as
other subjects in the investigation.
Comparison of performance under test conditions to usual
performance . Five subjects in group 1 stated that their
performance was exactly the same as it would be anywhere
else. The sixth subject stated that she would normally look
up similar problems in a book to see how they were solved
before she would attempt any solution of her own.
Comparison of performance on job-related vs . everyday
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probleins. Five of the six group 1 subjects stated that the
situation has no effect on the way they solve problems.
They employ the same process in all situations. The sixth
subject felt that solving work related problems was an
entirely different matter from other problems. "Work pro-
blems make me nervous .
"
Insights gained from participation in investigation
. Three
group 1 subjects felt that they learned nothing new about
themselves. The fourth subject said, "I learned that I
don't observe as well as I should: I jump in and try to solve
before catching details." Another said, "I was really
surprised that I saw that the three problems were basically
the same, I feel I have trouble picking up on common things."
The last subject said, "I always thought I was logical until
I learned by talking out loud that I guess a lot."
Learning experiences that help learning . Four of the six
subjects in group 1 felt thet being left on their own to
figure out solutions for themselves helped them to learn
better than any other methods. Comments relating to this
preference included: "I hate demonstrations, I like to
figure out things myself;" "I like to do things myself, not
watch somebody else do it;" "I don't like to depend on others,
demonstration should be a last resort;" "If I'm not allowed
to try things for myself then I never really understand them.
Two of the six subjects said that seeing things in a concrete
manner was the thing most helpful to their learning. They
liked concrete examples of abstract concepts. One subject
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said. "When I do chemistry I think about two chemicals getting
married and what their children would look like." Another
stated, "When I'm learning new materials I always draw a
tree and put the main thoughts on the trunk and the side
thoughts on the branches."
Learning experiences that hinder learning . All subjects in
group 1 mentioned a lack of independence as hindering their
learning. "I can't stand hovering." "I'll ask for help
when I need it." Another stated, "I can't learn if the
teacher does it for me."
All six subjects stated that they preferred to be left
alone and to seek the teacher if they were having difficulty.
Help was preferred to be given on a 1:1 basis vs. a group
situation. All stated that demonstrations were useless.
In addition, one subject mentioned the lack of positive
feedback as a hindrance to her learning. "I get this feel-
ing of doom, like I can't do well, if all I hear about is
the bad stuff that I do."
Changes in learning patterns with age . All six subjects in
group 1 felt that they were better organized and more effici-
ent with each passing year. All said that it was easier to
see relationships between concepts now than it was in high
school
.
Overall, five of the six subjects felt learning became
easier as they grew older. One subject summarized this
feeling by stating, "Because I have a broader background,
application and understanding is easier even though the
subject matter may be harder."
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Additional comments . Five of the subjects in group 1
mentioned their study habits. All stated that they liked
to study alone with complete silence and without distractions.
All stated that they disliked group study. As one subject
said, "I like to study alone, other people confuse me."
All six subjects stated that they preferred lecture to a
small group discussion. One subject referred to discussion
groups as "pooled ignorance." Another said that she doesn't
like "a lot of people talking when no one knows anything."
Responses of Group 2 to Posttest Interview
Four of the six subjects in group 2 felt that the
nursing task was the easiest of the three tasks to solve.
They stated that the problem was familiar and was encountered
frequently. One subject felt the personal data task was the
easiest because the ratio was obvious. The other stated that
the balance task was the easiest because she could visualize
the problem.
Four subjects stated specifically that they found the
balance task to be the most difficult. Responses were: "I
don’t use physics;" "I don't care about physics;" "I've
hated physics since high school."
In four instances the subject's perception of the rela-
tive difficult of each of the three tasks was correlated
with level of performance. Performance was best on the task
perceived to be the easiest (see appendix Y)
.
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Perceived commonalities among the proportionality tasks.
Four subjects in group 2 stated that they perceived no
commonalities among the three tasks. One subject recognized
that all were tasks requiring the use of proportions. The
other subject said that the personal data and nursing task
Were alike, but that the balance task had nothing in common
with the other two tasks.
Effect of a diagram of the balance beam on the ability to
solve the balance problem . Three group 2 subjects stated
that the diagram had no effect upon their ability to solve
this problem. Two subjects stated that it helped them to
solve the problem faster with the diagram. The other subject
stated that the diagram was absolutely necessary for her to
be able to solve the problem. In fact, she would have pre-
ferred an actual scale.
Awareness of a consistent approach to three tasks . Two
subjects in group 2 stated that they were aware of a con-
sistent approach to each of the three tasks. Two subjects
stated that they had no set approach. They felt that one's
approach varied with the context of the problem. The other
two subjects stated that their approach to the nursing and
personal data problems was the same because the "problems
were the same." The approach for the balance problem dif-
fered because that "was a different problem."
Effect of audio taping upon performance . All six subjects
stated that taping did not bother them and that it had no
effect upon their performance.
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Reactions "bo "balking oul^ loud while solving "tasks. All six
group 2 subjects s'ta'ted "this had no nega'tive effect upon
their performance. Two subjects stated that talking out
loud helped them to be more logical and to think things
through
.
Reactions to the investigator's presence during problem-
solving sessions . Four group 2 subjects stated that they
were not really aware of the investigator's presence and
it did not affect their performance. The other two subjects
stated that it made them uncomfortable because they were
concerned about what the investigator thought of them.
Comparison of performance under test conditions to usual
performance
.
All six subjects said that their performance
in this investigation was exactly the way they would have
solved these problems under any conditions.
Comparison of performance on .job-related vs. everyday
problems . Four of the group 2 subjects said that the pro-
cess involved in solving any type of problem was the same.
Comments included, "I attack all problems the same way,
very orderly, known to unknown." "I handle all the same
way. First I get the facts, but the problem has to be
interesting to me or I'll give it up." The other two sub-
jects felt their problem solving was more orderly when they
were solving a job-related vs. everyday problem.
Insights gained from participation in invest igatipiQ. Four
of the group 2 subjects felt that they gained no new insights.
One said, "I became aware that I don't think about my
pro-
cess, that I focus on answers." The other subject said,
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"I didn't realize that my approach to all problems wasn't
the same .
"
Learning experiences that help learning
. Five of the six
group 2 subjects stated that they preferred demonstration
over other strategies when learning a new skill. One sub-
ject said, "Why waste my time if an authority could show
me?" Another stated that demonstrations were a time saver.
"I like to be shown What I have to learn and why I have to
learn it .
V
Four of the subjects mentioned liking very specific
criteria and explicit expectations of what is required of
them. As one subject said, "Why spin your wheels for no-
thing?"
Learning experiences that hinder learning . Three group 2
subjects mentioned esoteric or abstract presentrations as
a detriment to their learning. They preferred concrete,
familiar examples. One mentioned differing expectations
between herself and the teacher. "It's hard for me to work
when it's not what I want to do." Another subject felt
too much structuring by the teacher prevented her from
learning the things that were most important to her.
"What I want to know matters, not what the teacher wants
me to know.
"
Changes in learning patterns with age . All six young adults
in group 2 felt learning per se was not harder but that they
were harder on themselves. They set expectations much high-
er than when they were in college. All mentioned that they
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noticed increased motivation to learn things that interested
them as they got older. "I spend more time learning, but
it s not harder . I realize that there is more and more to
know." "I do above and beyond the required minimum. That’s
sure different from my undergraduate days." "I try to do my
best, do a lot more than I have to. I care more now."
Another subject felt, "The respect of the teacher is more
important to me now." Another subject echoed this same
felling. "Grades are less important, but the respect of my
teachers and peers is much more important."
Additional comments . All six group 2 subjects stated that
they preferred small group discussion to lectures. "I
participate better, I freeze in a large group." "I don't
like to ask questions in a large group. It's wasting a lot
of people's time." "I like a small group because I know
I'll have to contribute. I feel more accountable and I
prepaxe better." "I feel insecure in a large group. I
never speak voluntarily."
Three of the six group 2 subjects mentioned their
study habits. They all stated that they preferred to study
with one or two peers rather than alone.
Responses of Group 3 to Posttest Interview
Three of the six middle-aged adults in group 3 felt
that the personal data task was the easiest of the three
tasks to solve. Two added these comments: "The personal
data was easy because I worked on the nursing task first,
after that anything would have been easy;" and 'Anything
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would have been easier than the nursing problem and who cares
about a balance beam?” One subject felt all the tasks were
equally difficult and that she had trouble with all of
them. Another subject felt the balance task was the easi-
est, "Because it was logical and had a diagram.”
The subject's perceptions of the relative difficulty
of each task correlated with his performance. Performance
was best on the task perceived to be the easiest (see ap-
pendix Y) .
Perceived commonalities among the pro-portionalitv tasks.
Three of the six group 3 subjects felt there were no com-
monalties among the three tasks. As one subject said,
"The problems were obviously about different things.” The
other three subjects perceived commonalities among the
tasks. "They all had the same underlying principles in
common. All tasks were really about the same."
Effect of a diagram of the balance beam on the ability to
solve the balance problem . Two group 3 subjects said the
diagram did not help them but that a scale would have. One
subject said the diagram detracted from her performance.
"All those little holes and numbers and pictures of little
weights got in my way." One subject summed up the feelings
of the other three by saying, "Visual presentations stimu-
late my thought process."
Awareness of a consistent approach to the three tasks,;. Four
of the six group 3 subjects said they were aware of using a
consistent approach in the solving of the three tasks. I
do best with a routine, I always do problems the same
way."
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Another answered, "I’m logical and always use the same method.
First I look at what’s given and relate it to past utiliza-
tion of knowledge. Then I use the same approach to solve
the problem." The fourth subject said, "I did the drug
problem (nursing task) from memory, didn’t have to think
about it. But the other two problems I used the same pro-
cess. I read it through first to understand what I'm being
asked and then I do it." The other two subjects in group 3
said that they did not use a consistent approach. "It all
depends upon my mood and how I feel like solving them." The
other stated that she was haphazard because she really
didn’t know how to solve any of the problems."
Effect of audio taping upon performance. All six subjects
stated that taping had no effect upon their performance.
Reactions to talking out loud while solving tasks . All six
subjects had positive reactions to talking out loud while
solving each of the three tasks. "I like talking out loud,
it helps me to sort things out." "I do it all the time when
I’m trying to figure something out." "Talking out loud
helped me because I get distracted otherwise." "Since I've
gotten older it seems that I talk out loud when I 'm solving
a problem. It seems to reinforce my thinking. It's a pat-
tern that I'm developing. I never used to do this."
Reactions to investigator’s presence during problem-solving
sessions . Three group 3 subjects felt the presence of the
investigator had no effect upon them. Another subject said,
"Oh, I liked having someone there with me." Another subject
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said, "In this case it didn’t bother me because the investi-
gator was relaxed and supportive. But I have been in other
situations where the person was abrupt and it bothered me .
"
The last subject said, "It made me kind of nervous. I
didn't know how to do the problems and I felt stupid."
Comparison of performanc e under test conditions to usual
performance . All six subjects said that their performance
in the investigation was the same as it usually is in other
instances
.
Comparison of performance on job-related vs. everyday pro-
blems
. Three group 3 subjects said solving any problem re-
quired the same process. As one sub jet said, "Putting up
a shelf or solving a math problem, it's all the same." The
other three subjects felt work problems were different from
other problems. One subject said, "There is a sharp dicho-
tomy between the two. I only problem solve at work." An-
other said, "There is more pressure at work. Those problems
are never fun." Another said, "I'm nervous about school or
work problems. Any others I approach calmly."
Insights gained from -participation in investigation . All
group 3 subjects stated that they didn't really gain any new
insights but that their participation reinforced their think-
ing. It seems that all of these subjects had been thinking
a great deal about the way they learn since retirement.
Experiences that help learning . The following comments were
made by individual subjects relating to factors that were
perceived to promote learning. "I like the ability to
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practice and not to be rushed." "It’s helpful to work with
others who are in the same boat as you are." "I need to see
something visual like a diagram or model." Three subjects
echoed the sentiments of this individual. "I'm not inter-
ested in sitting around for any big time discussion, I like
how to do' courses where I can work on projects."
Learning experiences that hinder learning
. Three subjects
mentioned that being rushed interfered with their learning.
Three others mentioned dislike of learning things that were
not relevant to them. "I hate being told something that I
have no use for." Five of the group 3 subjects mentioned
that not having their knowledge and experience valued
detracted from their learning. "I don't like teachers
that act as if you don't know anything even if their subject
may be new to you." "When my experience is not valued I
feel devalued. I was a pioneer in my day but these new
teachers forget, they think that they invented learning.
People remember buildings and visit monuments, but they for-
get what people did." Another subject vividly remembered a
high school teacher that did not value her contributions.
"I remember Mrs. S., my high school English teacher. I
wrote a poem and mentioned the sun setting in the west.
I put a lot of myself into that poem and do you know what
she said? She said, 'Everybody knows that the sun sets
in the west.' I'll never forget that."
Changes in learning patterns with age . The subjects in
group 3 had many more responses to this question than the
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two younger groups. Three subjects mentioned that learning
was not harder but that it took more time. Two mentioned
that learning took more time only if it was something that
they were not really interested in. "I’m not as disciplined
now. I have no patience for things that don't interest me.
Why should I waste my time?" Four subjects mentioned that
they now liked to learn about doing rather than about theore-
tical considerations. "I like to learn about doing things I
like. Such as gardening. I don't read nursing journals any
more. I m into gardening books. I still read as much as
ever .
"
Additional comments . One subject spoke for this group when
she said, "I think that learning has become more fun. I
can spend time doing things I never had time for before."
Another said, "Retirement isn't a time of learning new
things but of picking up on old interests." A former teacher
added, "When I was young I always taught in the style that
was best for my learning. It took me a long time to see
that my style wasn't best for everyone. People have to
learn in their own ways."
Summary -of groun responses to posttesf interview . Table 8
summarizes the responses of each of the three groups and
provides a comparison of the responses of each group on
sections of the posttest interview where responses between
groups differed. These responses are further discussed in
chapter V.
Table
8
Summary
of
the
Differences
of
Group
Responses
to
the
Posttest
Intervievj
Response
Group
1
Group
2
Group
3
Task
perceived
as
easiest
Balance
(67%)
Nursing
(67%)
Personal
Data
(50%)
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Observations
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of the problem-solving process of each
Table 9 shows that there are variations of problem solving
within each group as well as between groups. Groups 1 and
2 are more similar to each other than they are to group 3 .
In group 3 (middle-aged adults)
,
more subjects used an
impulsive rather than a reflective style in the selection
and testing of hypotheses. Their hypotheses were topic
specific I rather than generalized, and they were more dis-
organized than the subjects in the two younger age groups.
All the subjects in groups 1 and 2 tested their hypotheses
before reporting a solution. Only two of the subjects
in group 3 tested their hypotheses in any manner. All of
the subjects in groups 1 and 2 reported their hypotheses
in a convergent manner. A convergent manner is character-
ized by reporting the one hypothesis that seems most plaus-
ible. A divergent manner is characterized by the reporting
of several tentative hypotheses at the same time. Four of
the group 3 subjects were divergent in their report of hypo-
theses. A greater number of subjects in group 3 were also
more tentative than the other groups in their report of a
solution and asked the investigator if their choice was cor-
rect .
Relationship of observations of reflective-impulsive style
to results of the Matching Familiar Figures Test . Each sub-
ject was observed as to her problem-solving style on the
three tasks of perportionality . No relationship was found
between the observations of reflective-impulsive style and
Table
9
Observations
of
Problem-Solving
Process
on
Proportionality
Tasks
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the subject's results on the MFFT, Fisher's Exact Probability
Test = 3. £ <. 05 . This finding indicated that either the
MFFT was not a valid indicator of actual style employed in
other than test situations or that the observational guide-
lines (see appendix 0 ) developed by the investigator did
not provide an accurate indication of reflective-impulsive
style. According to findings reported in the literature,
one tends to maintain a consistent problem-solving style
across time and tasks. This was fully discussed in chapter
II.
Table 10
Relationship of Observations of Reflective-
Impulsive Style to Results of Matching
Familiar Figures Test
CO
C
o Reflective
•p
nJ
> ^ .
^
Impulsive
CO
,0
o
Impulsive Reflective Totals
A 4 B 7 11
C 4 D 3 7
18
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CHAPTER V
DISCUSSION AND INTERPRETATION OF DATA
The findings of this investigation have indicated a
relationship between cognitive performance, developmental
tasks, and stage of professional career development in two
instances. Late adolescents ( 20-21 year olds) used formal
operations significantly more than did young adults (3O-36
year olds) or middle-aged adults {50-63 year olds) on the
equilibrium in the balance task. Young adults used formal
operations significantly more than the other two groups on
the nursing analogue task. The findings did not support
the hypothesis that middle-aged adults would use formal
9
operations significantly more than the other two groups
on the personal data task.
A strong trend towards a relationship between field
independence and formal operations was also indicated by
the data. No relationships were found between formal
operations and reflective cognitive style or between field
independence and reflective style.
Analysis of the posttest interview revealed distinct
differences in learning preferences between the three groups
of subjects.
These findings are further discussed along with de-
tailed interpretations of the results.
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Equilibrium in the Balance Task
As predicted, the late adolescents used formal opera-
tions, when solving the equilibrium in the balance task,
significantly more than did middle-aged adults, Q ( 45 ) =
4, p <. 01 . There was also a strong trend toward late
adolescents using formal operations on this task signifi-
cantly more than young adults, Q (45) = 2.34, p <. 05 .
Knowles (I 967 ) refers to the developmental tasks of
the worker at each stage of his career development. There
is wide agreement that developmental tasks have a direct
relationship to cognitive performance. The more relevant
the task is to the developmental tasks of the learner, the
better performance is likely to be (Birren, 1970; Bruner,
I97 I; Havighurst, 1953; Hendrickson, I966 ; Hultch, 197^;
Kaluger & Kaluger , 197^; Kidd, 1973; Knowles, 1976; Kuhlen,
1968b)
.
A theoretical physics problem, such as the equilibrium
in the balance task, is more relevant to the late adoles-
cent group than to the other two age groups. Undergraduate
nursing majors take a number of science courses: (e.g.,
physics, chemistry, biology). The problem-solving approach
required to solve the balance problem should be very familiar
to this level of learner. Undergraduates are also geared to
taking tests related to abstract or theoretical concepts,
since at this stage in their professional development they
must learn the theory first -- before they can think about
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applying it to specific practical situations.
The career task at the preprofessional level is learn-
ing the theoretical background of the chosen profession,
in this case, that of the nursing profession. Learners at
this stage are not involved in the professional practice of
nursing. Although some application of theory to practice
occurs in an undergraduate nursing program, the bulk of this
application occurs in the last or senior year. The students
in this sample population were first semester juniors of an
upper division nursing major program.
Flavell (1977) states that adolescent minds have not
yet evolved to the point where only practical problems are
of importance to them. In fact, based on developmental
tasks and late adolescent's stage of career development,
theoretical problems are more directly relevant than are
practical problems.
The group of young adults and middle-aged adults are
further removed from everyday contact with theoretical con-
siderations, such as the balancing of a beam. The emphasis
of graduate education in nursing is on application of a
specialized body of nursing knowledge to a specific area of
interest. Balancing of a beam, or similar problems, are
not likely to be encountered in either the job or the edu-
cational setting of the young adult group.
The third group, the middle-aged retired nurses, are
entirely removed from both the formal educational setting
and the job setting. The balance problem is not one they
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are likely to encounter in their everyday lives.
Nursing Analogue Task
As predicted, young adults used formal operations, when
solving the nursing analogue task, significantly more than
did late adolescents or middle-aged adults, F (2.45) = 5-56,
p <.01.
On the nursing task, young adults used formal opera-
tions significantly more than did late adolescents, ^ (45) =
4, p < . 01
.
Young adults used formal operations significantly more
than did middle-aged adults, Q, (45) = 5.66, p<.01.
The use of formal operations in solving a nursing pro-
blem of proportionality was most directly relevant to the
young adults who were actively employed in nursing and enrol-
led in graduate education in nursing. Calculation of dosage
and administration of medications is a problem which is en-
countered daily by most actively employed nurses.
Pharmacodynamics is also a course offering in the gradu-
ate nursing program. Even though pharmacology is a course
offered in the undergraduate nursing program, from which
the sample population was drawn, the portion of the course
that sample subjects were currently taking dealt with the
theoretical aspects of pharmacology. The administration of
medications was not taught until the second semester portion
of the course, which the sample subjects had not yet had.
A nursing task related to administration of medications
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had no direct relevance to the group of middle-aged retired
nurses. All were permanently retired and had no intentions
of returning at a later date to active employment. Even
though one might administer medications to self or family
after retirement, this involves administration of a stipu-
lated dosage only and does not require any type of calcula-
tion .
It is interesting to note that four of the six persons
in the middle-aged group commented to the effect that even
if the situation came up they wouldn't dream of giving a
medication if they had to calculate its dosage. They stated
that they would ask another nurse "who does it all the time,"
to administer the medication for them. It is obvious that
the group of retired nurses perceived no reason for them-
selves to solve the nursing task since it had no relevance
to their present experiences.
The one subject who performed at the formal level on
this task stated that she had taught drug and solution
administration for 20 years and that she didn't have to
think about the problems. "Solving the problem came auto-
matically, I could do it with my eyes clbsed."
Knowles (1976) states adults are problem-centered and
interested in immediacy of applications. Since young adults
could see a direct application of the nursing problem to
their lives and the other two groups could not, it seems
logical that the performance of the young adults was better
than the other two groups.
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Knowles (1976) also speaks of the adult’s need for us-
ing his direct experience as a resource for learning. Since
the calculation of medications is not in the direct experi-
ence of either the late adolescents or the middle-aged adults,
their learning resources are limited in this situation. The
nursing analogue task is directly relevant to the profession-
al career stage and interests of the young adult group.
Their significantly greater usage of formal operations on
the nursing task is consistent with what is known about
learning relevance, interest, and motivation.
Personal Data Task
The findings ^ not support the prediction made regard-
ing performance on the personal data task. Middle-aged
adults did not use formal operations, when solving the per-
sonal data task, significantly more than did late adolescents
or young adults, Q (45) = 1, p<.05. There was also no dif-
ference in the use of formal operations between any of the
groups on the personal data task.
There was much evidence to support making the prediction
that middle-aged adults should perform significantly better
than the two younger groups on a familiar task (Arenburg,
1968 ; Flavell, 1970 , 1972 , 1977; Kaluger & Kaluger , 1974;
Riegel, 1973; Sinnott, 1975; Youniss, 1975)- However, the
findings did not support the prediction.
These findings can be interpreted in a number of ways.
First, the investigator chose a situation relating to metric
96
conversion since a change to the metric system is a distinct
possibility in the United States in the near future. There-
fore, it was felt that this would be a situation that would
have everyday relevance. It is possible that subjects in
the middle-age group did not see this change as imminent
in their life spans and was therefore not viewed as a practi-
cal problem. This task may have been seen as more directly
relevant by the other two groups. Even though there was no
statistical difference in performance among the groups, three
of six subjects from group 1 and group 2 used formal opera-
tions when solving the personal data task, while only two
of six subjects from the middle-aged group used formal
operations
.
Another contributing factor may be that the middle-aged
group are further removed from test situations than the
other two groups, who are enrolled in education programs.
This factor may have produced increased anxiety which inter-
fered with performance, even though the investigator observed
signs of anxiety in only one subject and no subject reported
anxiety.
It is a common tenet of adult education theory that the
adult is more likely to be motivated and to see solutions
to problems he himself has defined, rather than being motivat-
ed by tasks presented to him. It is possible that the per-
sonal data task had no interest for this group of middle-aged
adults
.
Sinnott (1975) found that the use of personal data in a
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task situation enhanced performance in the middle-aged adult.
Observations and interview results indicated that the use of
personal data had no effect on the performance of the subjects
in groups one and two, but seemed to detract from, rather
than enhance performance in two of the middle-aged subjects.
They became very involved in the details of the situation and
were never really able to clearly identify what the problem
was. Obviously, they were unable to solve a problem that
they could not define.
One subject became very confused about how she could go
from town X to town Y directly. She reasoned that an in-
direct route would increase the total mileage, so that she
could not make an accurate calculation of miles to kilo-
meters. The other subject felt that town X and town Y were
much further apart than indicated by the situation and spent
a great deal of time speculating on their actual distance.
She never dealt with the issue of conversion of miles to
kilometers
.
All of the above factors play a part in offering plaus-
ible explanations of why the prediction, that performance on
the personal data task would be better in the middle-aged
as opposed to the other two groups, was not upheld. How-
ever, the explanation that seems most realistic to the in-
vestigator, is that the middle-aged subjects in this particu-
lar group had an expectation of failure prior to the under-
taking of this particular task. Three of the six subjects
stated immediately when they saw the personal data problem.
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before even reading it through in its entirety, "Oh, that's
math, I can’t do math problems." Another two subjects
stated in effect that they had been discussing the possibil-
ity of metric conversion recently and decided the whole
thing was just too complicated to bother with.
Subjects performed at the highest cognitive level on
the tasks they perceived to be the easiest. Perception of
one's competence with regard to performance has a direct
bearing on one's ability to perform (see appendix Y)
.
When competence was perceived to be low, performance was
poor (Armstrong, 1972; Cameron, 1973; Hoffman, 1971; Klein &
Birren, 1973).
General discussion relating to the three tasks of propor-
tionality . The findings and interpretations with regard
to the first three hypotheses must be further analyzed in
light of sample size and sample characteristics. An N of
18 is a small sample size and by itself limits generaliza-
tion of results to the total population.
Generalizations were made by using a parametric statis-
tic, the two way classification analysis of variance. The
larger the sample size, the more closely the population
assumes a normal distribution. A normal distribution must
be assumed in order to use parametric statistics.
A random sampling procedure insured that the sample
population was representative of the group from which it was
drawn. Generalizations are made from the sample population
to the total group from which it was drawn, but cannot be
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made with regard to the total population of all nurses. In
order to make that generalization a larger sample size,
plus assurance that the sample was representative of all
the nurses at large, would have been necessary.
The findings related to the three tasks of proportional-
ity (equilibrium in the balance, nursing analogue, personal
data) must be interpreted in light of the sample character-
istics .
The subjects in all three groups did not differ with
regard to sex, race, citizenship, place of residence, and
socio-economic class. Since the subjects did not differ in
these aspects, these variables cannot be responsible for the
findings regarding the performance levels of the groups.
The groups differed on the variables of age, marital
status, education, and career stage (see table 1). There
is no indication in the literature of the possibility of
marital status affecting one's cognitive performance.
Since this investigation employed a cross-sectional
design, the major criticism of a cross-sectional design
must be discussed. This criticism claims that generational
differences may be responsible for findings attributed to
chronological age differences. The generational difference
most widely discussed is education. If older adults perform
at lower levels than do younger adults, differences in edu-
cation between the populations must be taken into account
(Hooper, 1973; Kuhlen, 1968a; Nesselroade & Reese, 1973;
Schaie, I968 ) . It has usually been found or assumed that
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the older population is at an educational disadvantage in
comparison to their younger counterparts.
However, in this investigation, lower performance by
the middle-aged subjects was not due to an educational dis-
advantage on their part. The late adolescent used formal
operations, significantly more than the middle-aged adult
on the balance task. The mean years of education in the
middle-aged group was significantly higher than the mean
years of education in the late adolescent group, t (10) =
7 . 625 » £ <.05.
The young adult group used formal operations signifi-
cantly more than the middle-aged adults on the nursing
task. There was no significant difference in the mean
educational level of these two groups, t (10) = 2.21, p
<.05.
The late adolescent used formal operations significant-
ly more than either of the two other groups on the balance
task. It has been previously stated that the mean years of
education of the middle-aged group was significantly higher
than that of the late adolescents. The mean years of edu-
cation in the young adult group was also significantly high-
er than the mean educational level of the late adolescent,
t (10) = 6.29, £ <.05.
It can be concluded that it was not lower educational
levels of the older population that accounted for performance
results
.
However, mean years of education gives no indication of
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the quality of the educational experience. But qualitative
^^^'®^ 6nces in education or the meaning of education to an
individual cannot be definitively measured.
Thus j the only two variables which could have account-
ed for the findings reported are chronological age, which is
related to developmental tasks, and stage of professional
career development. Elderly subjects were deliberately not
included in the sample population to avoid the possible
effects of neurological and physiological regression upon
performance
.
It can be concluded from this data, that not only did
performance on different tasks vary between groups, but
that this inconsistency in cognitive performance was true of
individual subjects, within groups, as well. This was to
be expected, as previously discussed, since only one task
was relevant to the career stage of each subject. Piaget
(1972) hypothesized that although adults have the inherent
ability to use formal operations, in actuality they may oper-
ate at lower levels due to functional needs or' situational
expectations. It is also plausible that fluctuations in
interest or attention were responsible for the lack of con-
sistency in cognitive performance.
Relationship Between Formal Operations
and Field Independence
The prediction, that there is a relationship between
formal operations and field independence, was not supported
by the findings, Fisher's Exact Probability Test = 1 , 2"^. 05 *
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The conclusion "that; a "trend "towards a rela"tionship be"tween
field independence and formal operations existed was made.
It would seem that the elements required for formal
thinking are the same as those required for a field independ-
ent cognitive style. It then seems logical that a relation-
ship between the two would exist.
The person using formal operations must carefully define
the parameters of the problem: identify the specific com-
ponents of the problem; think of all the combinations of
effects possible, by considering the effect of each factor
separately; carefully test all possibilities; and completely
evaluate results before reaching a conclusion.
The field independent person imposes organization on
his perceptual field and analyzes each factor in a given
situation. He experiences his environment in an analytical
manner. This approach is certainly compatible with, if not
a necessary prerequisite to, formal operations.
The field dependent cognitive style seems completely
incompatible with the use of formal operations. Field de-
pendent persons have an inability to perceive elements in
a given situation separately and have a global response to
problem situations. Solutions are often arrived at through
use of perception as opposed to use of a problem-solving
approach, which is the heart of formal operations. If one
cannot accurately delimit the problem and identify individu-
al elements present, it seems highly unlikely that one could
carefully consider all possibilities and test them exhaustively
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before reaching a conclusion.
Observations made by the investigator of the problem-
solving process of each subject during testing (see table
9)
»
gave further evidence of a relationship between cognitive
style and use of formal operations. The majority of subjects
operating at the formal level reorganized their perceptual
fields and used a reflective style in choosing the hypo-
thesis. They also selected a general rather than a topic
specific hypothesis, were organized, and tested the hypo-
thesis completely. When reporting their solutions to the
investigator, the formal thinkers were more confident than
those who performed at lower levels. A convergent style, as
opposed to a divergent style, was employed in the choice
of a solution.
Relationship Between Formal Operations
and Reflective Cognitive Style
The prediction, that there is a relationship between
formal operations and reflective cognitive style, was not
supported by the findings, Fisher's Exact Probability Test
= 2, p <.05.
It seems logical that, for many of the same reasons
discussed with reference to the relationship between formal
operations and field independence, there should be a rela-
tionship between formal operations and reflective cognitive
style
.
The reflective person spends a longer time in the selec-
tion of a hypothesis and in verifying its accuracy than the
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impulsive person. Alternatives are analyzed before the
final selection of a hypothesis is made. It has been found
that the reflective individual is more efficient, more
systematic, and uses more developmentally mature strategies
than the impulsive person (McKinney, 1975). The reflective
individual establishes criteria for hypothesis selection
which are complete and thorough, and which indicate a com-
prehensive analysis of stimulus information (Klein et al.,
1976 ). The parallels with formal operations are obvious.
An impulsive style seems logically incompatible with
formal operations. The impulsive person is characterized
by rapid hypothesis selection based upon loose criteria,
which are incomplete because they are based on a noncom-
prehensive analysis of the problem situation. Selection
of a solution is made quickly with minimal consideration of
accuracy, which is reflected by the high rate of errors.
The evaluation phase of the problem-solving process is
either incomplete or is sometimes missing completely.
The lack of a relationship between formal operations
and reflective cognitive style can best be explained by
deficiencies in the tool used to assess reflective-impul-
sive style.
The Matching Familiar Figures Test (MFFT) is the instru-
ment primarily used to measure reflection-impulsivity , as it
was in this investigation. Scores are based on a split-
median procedure. Use of a median as opposed to a mean has
inherent difficulties. If the range of numbers is broad
(as
was the case in this investigation, see appendix
U)
,
the mean
provides a better estimate of the corresponding population
parameter
. A typical observations greatly affect the
value of the median.
By artifically dichotomizing the continuous variables
of MFFT latency and errors by means of the median-split
there is a loss of potentially valuable discriminating in-
formation, which results in a substantial loss of statisti-
cal power (Messer, 1976). Dichotomization of the population
into two types, reflective or impulsive, leads one to think
of them as separate groups rather than on a continuum where
an impulsive person may differ from a reflective one by
only one point.
"One further drawback of the split-median procedure is
that it leads to the use of sample-based divisions into
reflectives, impulsives, and so on, rather than to reliance
on normative data, which would ensure that one researcher's
reflectives are not another's impulsives." (Messer, 1976).
The lack of national norms for the MFFT has necessitated
the use of the median split for the purpose of classifica-
tion. This use of sample generated medians severely limits
the generalizability of results from one study to another
since medians tend to be more representative of distribu-
tional differences rather than developmental differences
(Salkind & Wright, 1977)*
Salkind and Wright (1977) present an alternative mode
of reflection-impulsivity . This model consists of a style
dimension and an efficiency dimension. Scores integrate
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components of speed and accuracy, generating continuous
numerical indices of style and strategy. Salkind and Wright
believe their model, by providing a meaningful style and
efficiency score for each subject along a continuum, will
simplify the process of standardization.
It seems plausible that the lack of a relationship
between formal operations and reflective cognitive style
found in this investigation can be attributed to small
sample size and to deficiencies in the measurement of re-
flect ion-impulsivity . It is necessary to gather more data
on a larger sample, hopefully with a more sensitive tool,
such as one that Salkind and Wright propose, before a
definitive conclusion about the relationship of these two
variables (formal operations and reflective style) can be
made
.
Relationship Between Field Independence
and Reflective Style
The prediction, that a relationship exists between
field independence and reflective style, was not supported
by the findings, Fisher's Exact Probability Test = 5. E. ^•05-
The failure of the data to support this hypothesis can be
explained by the deficiencies in the determination of re-
felction-impulsivity as previously discussed.
Responses to Posttest Interview
The highest level of cognitive performance, by each
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subject, was on the task which was perceived by him to be
the easiest (see appendix Y)
.
The majority of subjects did not perceive commonalities
among the three tasks of proportionality. All were equiva-
lent formal operations tasks dealing with the concept of
ratio and proportions: only the situational context varied
in each task. This inability to perceive commonalities or
underlying principles must contribute directly to the dis-
similar levels of cognitive performance by each individual
on these three tasks.
It is interesting to note that more subjects in the
middle-aged group were able to perceive commonalities than
subjects in the other two groups. Perhaps the broader
experience base of the middle-aged subjects increased their
ability to transfer knowledge from one situation to another.
One cannot transfer information unless one can perceive the
underlying commonalities.
The effect of seeing a diagram of the balance beam
and weights had mixed results upon its perceived helpful-
ness in performance. The majority of late adolescents felt
it helped their performance on the balance task. Perhaps
this group found it helpful to have a link between the
theoretical and the concrete.
The fact of being tape recorded had no perceived effect
upon performance. Neither did the presence of the investi-
gator. It was anticipated that audio taping and the pre-
sence of the investigator during the problem-solving process
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might produce anxiety in some individuals which could inter-
fere with performance.
Talking out loud while solving tasks was reported to
be helpful to all of the subjects in the middle-aged group,
while it was reported to have no effect upon performance
by the majority of the subjects in the other two groups.
In fact, some of the subjects in the late adolescent and
young adult group felt it detracted from their ability to
perform
.
Perhaps this can be explained by the preference of late
adolescents to study alone. The subjects in group 2 expres-
sed concern about what the investigator might think of them.
This might be responsible for the feelings about revealing
one's thought process verbally.
Subjects in the middle-aged group stated that they
preferred a 1:1 teacher-student relationship, so they were
actually in a situation of their liking. These subjects
also reported talking out loud was consistent with their
usual problem-solving style, while this was an alien ap-
proach to the majority of the other subjects.
Seventeen of 18 subjects reported their performance and
style to be the same as they ordinarily use in other situ-
ations. This finding provides support for the claim that
the results obtained in the testing situation were represent-
ative of the usual performance of the subjects.
The majority of subjects reported consistency of cog-
nitive style between work or school and everyday situations.
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This is consis'ten't with other findings reported in the
literature (Kogan, 1973; Soat, 1974). More of the subjects
in the late adolescent group reported use of the same pro-
cess in all situations. Because emphasis on the problem-
solving process is part of their current college education,
this may lead late adolescents to increased awareness of
their problem-solving processes. This awareness may lead to
a conscious attempt to employ that same process in all
situations, once it has been found effective in the educa-
tional setting.
All three groups reported a need for active participa-
tion in their learning experiences, which is certainly con-
sistent with the tenets of adult education. The desire of
the late adolescents for the use of concrete examples in
classroom presentations may be due to their limited experi-
ences. Since experience is limited, practical examples of
theoretical concepts is a valuable adjunct to their learning.
The preference for studying alone is also consistent
with the developmental tasks of the adolescent. He is
learning to know who he is and what his life is all about.
He is involved in formulating his long term goals. Applica-
tions of his learnings are considered in light of his indi-
vidual life situation. It seems logical that he would be
assisted in these tasks by spending time alone studying and
thinking about the meaning to him of what he learns.
The major emphasis of the young adult group was on
methods and strategies that are designed to save time.
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Neugarten (1968b) speaks of this age as being commanded by
time. The young adult’s preference for demonstration, ex-
plicit criteria, and organization of content can be viewed
in the context of time savers. The preference of group
study and small group seminars is also consistent with the
developmental characteristics of this age group. The young
adult emphasizes social participation in his family, com-
munity, and profession (Kaluger & Kaluger
, 1974). Due to
all his commitments and involvements saving time is a legi-
timate concern for the young adult.
The preference for practical information in a relaxed
atmosphere, where experience is valued, is consistent with
the developmental characteristics of this retired group of
middle-aged nurses. Abstract considerations are no longer
of concern to this group. Emphasis is on obtaining informa-
tion that they can put to immediate use. Since this group
is retired, the emphasis on saving time is no longer para-
mount .
The reported changes in learning with increasing age
seem to lend support to the Baltes-Schaie camp: that learn-
ing across the life span is not a negative downhill process.
All 18 subjects were very positive about their learning
abilities and all subjects focused on things they could do
better with age as opposed to those things that they could
do less well. It is evident from this sample population
that interest and commitment to learning remains high from
late adolescence throughout middle age.
Ill
CHAPTER VI
CONCLUSIONS AND IMPLICATIONS
Summary
The purposes of this investigation were: to become
more aware of the nature of the problem-solving process
used by late adolescents, young adults, and middle-aged
adults; to explore the relationships between cognitive
performance, age, task content, and stage of professional
career development; and to examine the relationship be-
tween cognitive style and cognitive performance.
The findings of this study indicated that cognitive
performance was significantly related to age and to an inter
action between age and task content. Performance was better
on tasks related to the stage of professional career develop
ment in the late adolescent and the young adult groups. The
data did not support this relationship in the middle-aged
group
.
A strong trend toward a relationship between field in-
dependence and formal operations was also found. The lack
of a relationship between formal operations and reflective
cognitive style was attributed to methodological problems
stemming from the use of the Matching Familiar Figures Test,
the tool used to assess reflection- impulsivity
.
Observations of the problem-solving process of each
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subject and individual interviews revealed differences be-
tween the three groups in learning styles and preferred
learning methodologies.
The following conclusions and implications for educa-
tion and future research were drawn from these findings.
Conclusions
1 Cognitive performance varies with the situational con-
text of problems, even when the problems require equi-
valent operations based upon an understanding and appli-
cation of the same principle.
2 Cognitive performance is best on a problem which has a
situational context relevant to the developmental tasks
and career stage of the learner.
3 Performance is better on a task that is perceived to
be easy in comparison to performance on a problem-
solving test perceived to be difficult.
4 Late adolescents (20-21 years old) perform better than
young or middle-aged adults on a traditional Piagetian
physics task.
5 Young adults (30-36 years old_}_ perform better than
late adolescents or middle-aged retired adults on a
nursing task.
6 Middle-aged adults (50-62 years of age) do not perform
better than late adolescents or young adults on an
everyday familiar task. The use of personal data in
the problem format, perceived incompetence by the
middle-aged adults, and lack of interest and relevancy
all detracted from the performance of the middle-aged
group
.
7 There is a strong trend towards a relationship between
formal operations and field independence.
8 The lack of a relationship between formal operations
and reflective cognitive style is attributed to methodo-
logical difficulties in the measurement of reflective
style
9 There are distinct differences in the teaching methodo-
logies preferred by late adolescents, young adults, and
middle-aged adults.
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10 From late adolescene throughout middle age, learning
changes associated with aging are perceived as positive.
Implications for Education
Most of the early research in education involved animals
and children as subjects. Traditionally, the same teaching
techniques that were used for children were also applied to
3-dults . It was not only convenient, but it was also economi-
cal to simply transfer these teaching methods from one area
to another. This simple transference often proved to be
ineffective with adults because educators failed to take
into consideration the significant differences between the
child as a learner and the adult as a learner.
Adult education has come a long way in focusing atten-
tion upon the special considerations of the adult learner.
Educators now recognize the unique set of characteristics
that affect the adult's capacity to learn. Adult education
theory has evolved into a fairly well synthesized body of
concepts which give direction to the adult educator based
upon the characteristics of the adult learner.
It seems, however, that a unified body of knowledge
relating to the adult learner has often resulted in the
misconception that all adults are to be treated in essenti-
ally the same manner. As long as the adult educator keeps
in mind the special characteristics of the adult, he will
miraculously devise the methodology that will maximize each
learner's potential.
Adult education has shown progress, but there is still
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a long way to go. Adulthood needs to be considered as a
series of unique phases, each with its own special learning
requirements. The period of time from adolescence to
senescence cannot be viewed as one conglomerate unit.
The specific developmental tasks of the late adolescent,
young adult, and middle-aged adult have been clearly identif-
ied and substantiated by research findings. The same needs
to be done with regard to the specific learning character-
istics of each stage. The complex interrelationships between
age, developmental tasks, and learning must be more clearly
explicated. In this respect, an impressive beginning has
been made in the area of elderly cognition.
In comparison to the child and elderly individual,
little is known about the specific nature of the learning
process in late adolescence, young adulthood, and middle age.
What has been discovered about learning in these phases of
adulthood should be put into practice.
In nursing education there is a great need to consider
the implications of the learning characteristics of the
undergraduate student (late adolescent) , the graduate student
(young adult)
,
and the continuing student (middle-aged) who
has not been active in the practice of nursing. Often the
only difference between nursing courses designed for these
three levels of learners is the course content. Because
they are all adults, the methodology used is the same for
all, or the methodology is the same because the same instruct-
or teaches on all three levels. Often the instructor simply
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transfers his preferred teaching methodology from one learn-
ing situation to another. This is reminiscent of the simple
transfer of process from the child to the adult. Effective
learning does not occur in either case. Depth of content,
requirements, and evaluation are considered in course plan-
ning. The same consideration must be given to the choice
of methodology used in each learning situation.
This investigation clearly points out that there are
distinct learning differences associated with stages of
adulthood and the stage of career development. The learn-
ing needs of the 20 year old are as different from the 50
year old's as they are from the 10 year old's. The develop-
mental tasks of the individual and his stage of career
development must be carefully considered in the planning of
educational experiences for the adult.
In order for maximum learning potential to occur, the
content and approach must have relevance to social and career
roles. When education is based on developmental and career
tasks, enhancement of both task achievement and education
occurs. If learning helps an individual to better carry out
his social and career tasks, that learning is positively
reinforced. It is a mistake to isolate education from the
meaningful life experiences of the individual.
Knowles (196?) states that the task of the preprofessional
worker is to learn what is necessary to get a job. The focus
of late adolescents (undergraduates) is on learning the
theoretical basis of their chosen profession. It has been
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suggested that if schools and colleges do not direct their
attention to the major concerns of the learners, regression
to a lower level of cognition occurs in those learners.
In nursing, educators must he willing to allow the
undergraduate student (late adolescent) to devote his atten-
tion to the theoretical underpinnings of the nursing profes-
sion. The learner at this stage must he given sufficient
opportunity to deal with abstract and potential problems.
The late adolescent is a dreamer, concerned with all the
possibilities inherent in his life, his profession, and his
world. Educators should capitalize on the late adolescent's
knowledge of the combinatorial system and the formal problem-
solving process. Educators must therefore design a curricu-
lum where this learner is free to test out all possibilities
(this assumes the learner has the freedom to make mistakes and
to learn from those mistakes). An ungraded laboratory set-
ting is the ideal place for the late adolescent learner to
consider all the theoretical possibilities of a problem and
to find out the potential effects of each approach. Let this
student dream. Let him design health care systems for the
future that are better than those he sees now.
The late adolescent asks to be independent, to be able
to try things out on his own. As one late adolescent said,
"If I'm not allowed to try things out for myself, then I
never really understand them."
Because the late adolescent thinks on a theoretical or
abstract plane, he often needs concrete examples of theories.
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These examples must come from the experience base of the older
adult because the adolescent has not yet had professional
experience. Perhaps this is the reason that the most popu-
lar nursing classes are those spiced with anecdotes.
Late adolescents mentioned dislike of elbow supervision,
of being told what to do and exactly how to do it, and of
"hovering" by the instructor. These are well-known traits
of many clinical nursing instructors.
Why are instructors hovering over this learner who has
a quest for independence and problem solving? Perhaps the
answer is because undergraduate education is not geared to
the career and developmental tasks of the late adolescent.
Rather, undergraduate nursing education is geared to the
goals of the faculty and to those of employing institutions.
Too often the undergraduate student is expected to perform
as a professional nurse before he has a grasp of nursing
theory. He is put into a hospital as opposed to a labora-
tory setting where there is no opportunity to test, to ex-
plore, to make mistakes. Since there is a mismatch between
the needs of the learner and those imposed by the environ-
ment, the late adolescent is not ready to perform in the
patient care setting. Instead of being given the opportun-
ity to prepare, the learner is shown how to do things, and
is supervised very closely to insure compliance. It is not
surprising to find that these undergraduate students have
difficulty transferring theoretical knowledge to a nursing
situation
.
Late adolescents (undergraduate students) are
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preprofessionals and should be treated as students, not as
professional nurses. Patient care should not be the respons-
ibility of these students. Their responsibility should be
learning the body of theoretical knowledge related to nurs-
ing by exploration and manipulation of this new knowledge
in the educational or laboratory setting. Rushing the dia-
lectic process is a self-defeating maneuver on the part of
educators . It will only serve to stunt the growth potentials
inherent in the late adolescent learner.
The developmental tasks of the active worker (young
adult) are to become secure in his job and to learn how to
get ahead in that job (Knowles, I967) • It is appropriate
for the learner at this stage to be concerned with solving
the specific and practical problems of the profession. Pro-
blems relating to the administration of medications, nurs-
ing diagnoses, staffing, patient management, etc., are all
relevant to the young adult learner at this stage in his
career. Hence, the most meaningful learning of these skills
takes place at this level of learning rather than at the
undergraduate level.
Graduate education in nursing should therefore be focus-
ed on practical problems of nursing services. If undergradu-
ate learners came to graduate education with a sound theory
base, perhaps educators ^t the graduate level would not feel
so compelled to place emphasis on theory to compensate for
this recognized deficiency in the young adult learner. It
is evident that interest in theory at the stage of the active
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worker is about as high on the priority list as practical
problems are to the preprofessional worker.
The young adult (graduate student and professional
nurse) prefers demonstration over other teaching strategies.
Instead, the young adult learner is left to try things out
on his own and the demonstration is given to the late
adolescent. When a nurse has difficulty with nursing prac-
tice, the cure seems to be to arm him or her with a new
theory
.
At the risk of suggesting a complete upheaval in the
structure of nursing curricula, the results of this investi-
gation suggest a reversal of the methodologies and approaches
used in the undergraduate and graduate education. Until very
recently the focus of all graduate education in nursing was
on theory, not on clinical practice. Many programs retain
that focus. It is recommended that theory be offered at the
undergraduate level in nursing and that clinical practicums
be offered at the graduate level.
There are also some implications for continuing or non-
formal education in nursing. Usually the person seeking con-
tinuing education has specific goals in mind. This person
wants to learn something that can be put to immediate practi-
cal use. Lectures, large workshops, and conventions, planned
by persons other than the participants, seem inappropriate
means to that end. Small group settings, where learners
can identify their specific goals and work on them using the
teacher as a resource person, are more in line with the needs
of the continuing education learner.
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It would produce more effective results if the nurse
educators provided a "resource bank" of appropriate persons
to help the continuing education learner instead of con-
centrating on increasing the multitude of courses already
offered on a large scale basis. As one middle-aged adult
said, "I like it when courses are the how to do type and I
can work on things myself. I’m not interested in sitting
around for any discussion." Another middle-ager stated, "I
don't like to learn something I have no use for. If I’m
forced to listen, it will just go in one ear and out the
other . ’’
Another implication of the findings of this investiga-
tion is not new, but needs to be re-emphasized. It cannot
be urged strongly enough that educators should pay as much
attention to positive feedback as they do to negative feed-
back. The learner needs to hear about what he does well, not
just about what he does poorly. Low perceived competence on
the part of the learner has a direct relationship to poor
performance. Tasks relevant to and of interset to the
learner will also increase his sense of competence since
these tasks are familiar to him and will increase his con-
fidence in his ability to solve them. The subjects in this
investigation performed best on the tasks they perceived to
be the easiest.
An additional implication is the necessity for asses-
sing the cognitive level of the learner prior to course
planning. It is important to avoid a mismatch between the
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cognitive level of the learner and course presentation. For
those learners found to he operating at the concrete stage,
instructional strategies should be used which confront
learners with concrete problems and the opportunity to manipu-
late materials. Learning laboratories which require active
participation and inquiry on the part of the learner are
more appropriate for adults functioning on the concrete
level than are lectures where information is passively
received
.
Renner and Lawson (1973) describe an experimental pro-
gram in physics conducted at Purdue University. They develop-
ed a program of discovery and inquiry designed to have the
adult learner answer the following questions: how do I know;
why do I believe; what is my evidence. These are appropri-
ate questions to be asked of any educational experience.
The learners in the Purdue program significantly improved
in their ability to operate at the formal level as opposed
to those learners enrolled in a traditional lecture course
covering the same content. The adult at the concrete level
of operations needs to learn not only by doing but he needs
to learn about doing.
For those adults operating at the formal level, problem-
solving strategies need to be reinforced or regression to a
lower level may occur. If formal thinking is not demanded
or expected, regression may also occur. Problem solving is
an active process in which the learner has to figure out the
solution for himself. Education must reinforce this active
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process and allow learners to make their own mistakes and
to find their own answers. An educational process which
gives learners answers instead of posing questions, which
grades on final results rather than the process of finding
solutions, which rewards only correct answers rather than
creative attempts at solutions
,
and which values what the
teacher thinks vs. what the learner thinks, is bound to
devalue formal thinking.
If Arlin (1975. 1977) is correct, it is not enough to
allow and encourage problem solving. Education must en-
courage learners to pose their own questions and problems,
and then to allow learners to seek their own solutions.
Adults need to determine what they wish to study. They do
not need others to tell them what to do, only to support
and encourage them in their endeavors.
More emphasis should also be placed on assessing the
learner's cognitive style. Awareness of style can help the
learner capitalize on his learning strengths and pin-point
his weaknesses. If both teacher and learner knew how the
learner normally acted in all phases of the problem-solving
process, very specific help could be given where indicated.
For example, if a learner has difficulty with disembedding
at the first phase of problem solving, he might be helped by
visual scanning exercises. In other words, a specific
knowledge of a learner’s problem-solving process, would enable
teachers to evaluate learning problems in an analytic vs.
global manner.
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In summary, the developmental task, stage of profes-
sional career development, cognitive level, and cognitive
style of the learner must he considered in planning educa-
experiences. Adulthood is not only a series of
unique phases with regard to developmental tasks, but also
with regard to learning characteristics.
Recommendations for Future Research
It is recommended that:
1 . this investigation be replicated with a larger sample
to strengthen the generalization of results;
2 . a pilot study be conducted, prior to the replicated
investigation, to ascertain which types of situations
have everyday relevance to middle-aged retired subjects;
3. performance on the familiar task be evaluated both with
and without the use of personal data in the problem
format
;
4 . the relationship between formal operations and reflec-
tive cognitive style be re-evaluated using a more reli-
able and sensitive indicator of cognitive style;
5. comparison of performance levels in middle-aged nurses
with varied educational backgrounds be explored;
6 . the potential benefits of increased awareness of cogni-
tive style upon performance be investigated;
7-. a trial nursing curriculum, where all theory is taught
at the undergraduate level and all practice at the
graduate level, be compared with traditional curricu-
lar patterns;
8. the relationship of cognitive level to QPR be investi-
gated ;
9. the relationship between clinical nursing practice and
cognitive style be investigated;
10.
a similah investigation be conducted with subjects from
a discipline other than nursing for comparison of resuls.
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Appendix A
Personal Data Sheet
Name
:
Age:
Sex
:
Race
Citizenship;
Marital Status;
Names of family members;
Place of residence;
Make and year of car;
Perceived socio-economic status;
Educational history:
Occupational history:
Appendix B
Equilibrium in the Balance Task
137
The balance shown above contains l6 holes
on each side
of the crossbar on which can be hung
weights of various sizes
Before the addition of any weights the
balance remains in a
neutral or horizontal position.
Now turn the page and answer the
following questions
about the balance.
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Appendix B (cont.)
A i) Suppose a 10 gram weight is placed in the end hole
(^16) of the left hand side of the balance. What
would be the resulting position of the balance? Show
the resulting position by means of a small diagram.
WHY do you think the balance should be in the posi-
tion you indicated?
ii) Suppose you wanted to balance the 10 gram weight in
the above question by using a 20 gram weight. Where
would you place the 20 gram weight? Draw a diagram
to illustrate your answer. Indicate the number of the
hole in which you would place the weight clearly.
Explain why you placed the 20 g weight in the position
shown in the diagram.
Appendix B (cont.)
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Consider a 20 gram weight suspended from the midpoint
(#8 hole) of the left hand side of the balance. Where
would you place a 40 gram weight to restore the balance
to a neutral position? Illustrate by means of a diagram
and show the hole number clearly.
Explain why you think the weight should be in the posi-
tion drawn.
C. Illustrate how you would balance a 20 gram weight placed
in the #7 hole of the left hand side of the balance by
using only a 10 gram weight.
Explain why you drew the 10 g weight in the aboye position.
Appendix C
Solution for the Equilibrium in the Balance Task
Left hand side of beam is lower.
Number 8 hole on the right side.
The heavier weight is placed closer to the center
to balance the lighter weight on the end of the
other side.
Number 4 hole on the right side.
Number 14 hole on right.
Lighter weight must be moved 2X as far out on
beam
.
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Appendix D
Criteria for Scoring Equilibrium
in the Balance Task
Substage IIA - Weights are equalized and added exactly
while distances are added and made sym-
metrical. Uses a system of substitutions,
addition, or subtraction. No co-ordina-
tion between weights and distance. Co-or-
dination of unequal weights and distance
does not occur.
Substage IIB - When confronted with two unequal weights,
tries to balance by moving weights, but
cannot work out law.
Transitional - Mixture of concrete and formal behavior.
Substage IIIA - Can state the law of proportionality, the
relationship between weight and distance,
but cannot state the cause of this rela-
tionship .
Substage IIIB - Discovers immediately that horizontal
distance is inversely related to weight
and can give an explanation of this rela-
tionship. Explains causality by means
of a system of compensation, forces, or
reciprocal relations.
(Inhelder & Piaget, 1958* P* 164-181)
Appendix E
Nursing Analogue Task
(Draft 1)
Situation:
A patient you are caring for has an IV
solution of D5W running at 60 drops/
minute . Over the last 8 hours he has
received 500 cc . of D5W. By the end
of 10 hours he is supposed to receive
800 cc . of this solution.
If the IV continues to run at the same
rate will the patient receive 800 cc.
at the end of 10 hours?
YES NO
If the answer is NO how many drops/
minute must you have the IV run in
order that the patient receive 800 cc
.
by the end of 10 hours?
Number of drops/minute
Explain how you arrived at your answer.
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Appendix F
Criteria for Scoring Nursing
Analogue Task
(Draft 1)
This task uses the same underlying rationale as
a traditional Piagetian proportion task. The
S-l^ili'ty to use proportions is characteristic
of formal operations.
Concrete: Substage IIA
S knows that the total output depends
upon the rate of flow/minute but is
unable to compute correct answer.
Substage IIB
S can compute answer correctly but
cannot generate the law of proportion-
ality from this situation.
Formal: Recognizes immediately the relation-
ships involved and can compute correct
answer by setting up a ratio or pro-
portion. Can generate the law of pro-
portionality from this specific situ-
ation. Understands the nature of pro-
portional relationships.
Appendix G
Nursing Analogue Task
(Revision 1)
Situation:
A 4 year old child is admitted to
the hospital with pneumonia. He is
supposed to receive I50 nig. of
Ampicillin orally. The label on
the bottle of Ampicillin states
that in each I.5 cc. of Ampicillin
there are 500 mg.
How many cc. 's of medicine must
you give to the child?
Explain your answer.
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Appendix H
Nursing Analogue Task
(Final Version)
Situation;
A 4 year old child is admitted to the
hospital with pneumonia. He is sup-
posed to receive I50 mg. of
Ampicillin. The label on the bot-
tle of Ampicillin states that in
each 1.5 cc. of Ampicillin there
are 500 mg. A dropper is the only
means you have of administering the
medication. The dropper label states
that there are I6 drops/cc.
How many drops of Ampicillin must
you give to this child?
Explain your answer.
Appendix I
Solution:
Solution for Nursing
Analogue Task
1.5 cc. equals 500 mg
X equals I 50 mg.
500 X equals 225
X equals .45 cc.
16 drops equals 1 cc.
X drops equals .45 cc
X equals 7*2 drops
14?
Appendix J
Criteria for Scoring
Nursing Analogue Task
This task uses the same underlying rationale as
a traditional Piagetian proportion task. The
s^^ili'ty to use proportions is characteristic
of formal operations.
Concrete: Substage IIA
S. knows that there is some rela-
tionship between drops, cc.'s and
mg. but is unable to go any further.
Cannot compute the correct answer.
Substage IIB
S. recognizes that a proportion
or ratio is necessary in order
to solve the problem but does not
set up the proper proportions. May
get some steps in the process cor-
rect but does not set up the entire
ratio correctly. Remains focused on
the specifics of this situation.
Transitional: Mixture of concrete and formal
behaviors
.
Formal: Substage IIIA
Recognizes immediately the porportion-
al relationship between cc.'s and mg.
and the relationship between cc.'s and
drops. Can compute the answer correctly
by setting up the correct ratio or pro-
portion.
Substage IIB
Can generalize from this specific
situation to the nature of proportional
relationships
.
Appendix K
Personal Data Task
In perparation for metric conversion the town of (1)
has begun to change their distance signs on ( 2 ) to
a dual Engl ish—metr ic system. Shown below is an
example of a sign you find as you drive your ( 3 )
toward (4)
.
W
18 miles
28 kilometers
As you drive toward (5) you and your ( 6 ) see
the following sign.
^
5
)
kilometers
35 miles
Are you able to compute the number to put in the
blank with the information given? Yes No
If you can compute the number, please do so.
Explain how you calculated your results.
(1) Town in which S. lives.
( 2 ) Street where S. lives.
(3) Year and make of S.’s car.
(4) An actual town near S.'s town.
(5) Another actual town in the same vicinity.
( 6 ) The name and relationship of one of S.'s
family members.
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Solution:
Appendix L
Solution for Personal
Data Task
18 miles equals 29 kilometers
38 miles equals X kilometers
18 X equals 980
X equals kilometers
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Appendix M
Criteria for Scoring
Personal Data Task
This task uses the same underlying rationale as
a traditional Piagetian proportion task. The
ability to use proportions is characteristic
of formal operations.
Concrete: Substage IIA
S. knows that the number of kilo-
meters depends upon the number of
miles but is unable to go any
further. Is unable to compute the
correct answer.
Substage IIB
S. recognizes that a proportion or
ratio is necessary in order to
solve the problem but does not set
up in the proper ratio. Is confused
by the reversal of numbers in the
problem and computes the incorrect
answer. Remains focused on the specif-
ics of this situation.
Transitional: Mixture of concrete and formal behavior.
Formal: Substage IIIA
Recognizes immediately the proportion-
al relationship between miles and kilo-
meters. Can compute the answer correctly
by setting up the correct ratio or pro-
portion .
Substage IIIB
Can generalize from this specific situ-
ation to the nature of proportional
relationships
.
Adapted from criteria for scoring a
Piagetian task of proportionality
(Piaget & Inhelder, 1958)-
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Appendix N
Format for Varying
Order of Tasks
#1 - Balance Task
#2 - Nursing Task
#3 - Personal Data Task
Group #1
S. #1 1. 2,
S. #2 2, 1,
S. #3 3. 1.
S. §k 1, 3.
S. #5 2, 3.
S. #6 3. 2,
Group #2
S. #1 2, 1,
S. #2 3. 1.
S. #3 1, 3.
S. #4 2, 3.
s. #5 3» 2.
S. #6 1. 2,
Group #3
S. #1 3. 1.
S. #2 1. 3.
S. #3 2, 3.
S. #4 3» 2,
S. #5 1, 2,
S. #6 2, 1,
3
3
2
2
1
1
3
2
2
1
1
3
2
2
1
1
3
3
Appendix 0
Observational Guidelines
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Phase I
1 .
2 .
3.
4.
5.
6 .
Phase II
1 .
2 .
3.
4.
5.
6 .
Decoding of problem: comprehension of problem
Does S. rephrase problem in his own words?
Does S. write down problem?
Does S. draw a diagram or any type of a model as
an aid to understanding problem?
What type of questions, if any, does S. ask during
this phase?
Does S. reorganize the perceptual field?
Does S. have a global or an analytic response to
the problem situation?
-Selection of a likely hypothesis
Rigid vs. flexible criteria (McKinney, 1975).
General hypothesis or topic specific? (McKinney
1975)
.
Use of inductive vs. deductive reasoning?
(McKinney, 1975)
•
Convergent vs. divergent thinking? (Klein et al.,
1976) .
Reflective vs. impulsive?
a. loose or stringent criteria for hypothesis
selection
.
b. quick or slow selection.
c. complete or incomplete consideration of all
possibilities
.
Organized vs. disorganized (systematic vs. trial
& error)
.
Phase Ill-Testing of hypothesis
1. Does S. complete phases I & II before beginning
phase III?
2. How does S. go about testing hypothesis? Plan
of action?
3. Is S. complete in his testing?
4. Systematic or disorganized?
Phase IV -Evaluate the validity of the solution arrived
at in phase III.
1. Does S. engage in phase IV before reporting solution
2. Reflective vs. impulsive style?
3. What criteria does S. use to test the validity
of his solutions?
4. How does S. actually precede with evaluation?
5. Is evaluation process complete?
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Appendix 0 (continued)
Phase V - Report of solution to external agent.
1. Convergent or divergent style?
2. Confident or tentative?
3. Does S. look to observer for validation?
4. Is solution correct?
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Appendix P
Checklist for Observations
During Task Performance
Name: Task:
Phase I. Decoding Problem
Date:
YES NO DESCRIBE
Does S. rephrase problem in own
words?
Does S. rewrite problem in own
words?
Does S. seek to use additional
materials as an aid to solv-
ing problems?
Does S
. seek further clarifica-
tion?
Does S. ask for assistance from
the examiner?
Does S. ask any other questions
during this phase?
Does S. ask tohy he is to solve
problem?
Does S. reorganize perceptual
field?
Does S. have a global response
to problem?
Does S. have an analytic
response to problem?
{ items seen as separate
from background)
.
Appendix P (continued)
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Phase II - Selection of Hypothesis
Comments
Criteria Rigid Flexible
TT . TopicHypothesis General Specific
Reasoning Inductive Deductive
Convergent Divergent
(1 answer) (variety)
Style Reflective Impulsive
Stringent criteria
Slow selection
Complete consideration
of all possibilities
Organized Disorganized
Systematic trial &
error
Is first hypothesis correct?
If not, does S. propose another one without any input?
Phase III - Testing of Hypothesis
Were Phases I & II finished before testing began?
DESCRIBE plan of action for testing hypothesis?
Complete Incomplete Organized ^Disorganized—
.
Appendix P (continued)
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Phase IV. - Evaluate Validity of Hypothesis
Does S. evaluate before reporting solution?
Style Reflective Impulsive
Describe criteria used to evaluate hypothesis.
Describe how S. actually precedes with evaluation.
Process Complete Incomplete
Phase V. - Report of solution to external agent
Conver^^ent Divergent
Confident Tentative
Does S. look to E for validation 7>
Is solution correct?
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Appendix Q
Worksheet for Equilibrium
in the Balance Task
Problem 1:
Problem 2;
Problem
Problem 4:
Ability to generate law:
Appendix R
Worksheet for Nursing
Analogue Task
Selection of hypothesis:
Testing of Hypothesis:
Evaluation of Answer:
Report of Answer:
Ability to state law:
Comments
:
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Appendix S
Worksheet for Personal
Data Task
Selection of Hypothesis:
Testing of Hypothesis:
Evaluation of Answer:
Report of Answer
Ability to state law:
Comments
:
Appendix T
Posttest Interview
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1. Were any of the tasks easier for you to solve than
others? Explain.
2. Which format of task presentation did you prefer?
Explain
.
3. Were you conscious of approaching the problems in
any set manner? Explain.
4. What were your reactions to talking out loud when
solving the problems?
5 . What was your reaction to the investigator's
presence? To the tape recorder?
6. How does your performance on these three tasks
compare to the way you usually solve problems?
7 . Did you learn anything about the way you solve
problems from participating in this study?
8. Do you handle job-related problems any differently
from school or personal problems? Explain.
9 . In your past experience what learning situations
or types of teaching helped you to learn best?
Hindered your learning?
10. What changes, if any, have you noticed in your
learning patterns as you grow older?
11. Is there anything else you would like to mention
regarding your participation in this study or
about the way you learn?
Characteristics
of
Sample
161
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U
(continued)
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Appendix
V
Characteristics
of
the
Sample
with
regard
to
Field
Independence-
Dependence:
Results
of
Embedded
Figures
Test
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Appendix W
haracteristics of the Sample with regard to Reflective-Impulsive Cognitive Style: Results of Matching Familiar
Test
Mean
Group
Sub-
Response
Time in Total Classifi-ject Seconds Errors cation
1 1 70.63 6 Reflective
2 59.66 9 Impuls ive
3 56.63 18 Impulsive
4 72.70 4 Reflective
5 47.75 8 Reflective
6 69.95 6 Reflective
2 1 73.30 1 Reflective
2 38.92 10 Impulsive
3 65.38 5 Reflective
4 28.80 7 Impulsive
5 34.80 14 Impulsive
6 64.0 5 Reflective
3 1 70.41 4 Reflective
2 43.75 11 Impulsive
3 48.75 9 Reflective
4 37.33 14 Impulsive
5 85.62 1 Reflective
6 31.66 17 Impulsive
Median Response Median Number
Group
•
Time of Errors
1 64.81 seconds 7
2 51.45 seconds 6
3 46.25 seconds 10
Appendix X
Relationship between Field Independence-
Dependence and Reflective-Impulsive Style
Group Subject
Field
Independence
Dependence*
Reflective
Impulsive
Style
1 1 F.I. Reflective
2 F.I. Impulsive
3 F.I. Impulsive
4 F.I. Reflective
5 F.D. Reflective
6 F.I. Reflective
2 1 F.I. Reflective
2 F.D. Impulsive
3 F.I. Reflective
4 F.I. Impulsive
5 F.I. Impulsive
6 F.D. Reflective
3 1 F.I
.
Reflective
2 F.I. Impulsive
3 F.D. Reflective
4 F.D. Impulsive
5 F.I. Reflective
6 F.D. Impulsive
* F.D.
F.I.
Field dependent
Field independent
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